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SUBEAC1WATEK SUPPLY OF WESIEB1 " 
MEXICO BASINS, 1922

AUTHORIZATION AND SCOPE OF WORK

This volume is one of a series .of 14 reports presenting results of 
measurements of flow made on-; streams in the United States during 
the year ending September 30, 1922.

The data presented in these reports were collected by the United 
States Geological Survey under the following authority contained 
hi the organic law (20 Stat. L., p. 394): ' »>  -...

Provided, That this officer [the Director] shall have the direction of the Geologi­ 
cal Survey and the classification of public lands and examination of the geological 
structure, mineral resources, and products of the national domain.

The work was begun hi 1886 in connection with special studies 
relating to irrigation hi the arid West. .Since the .fiscal year ending 
June 30, 1895, successive sundry civil biHs passed by Congress have 
carried the following item and appropriations: . r '

For gaging the streams and determining the water supply of the .United States, 
and for the investigation of underground currents and artesian wells, and for the 
preparation of reports upon 'the best methods of utilizing the water fesburces.

Annual appropriations for the fiscal years ended June B0, l 18d5-1928   ,

1895.-.__.____________________________________ $12,5^00
189&___-_______._____-___-_.._______-_-_-_____  * 30,000. Ofr
1897 to 1900, inclusive.____. ___________ 50, OOp, 00 
1901 to 1902, inclusive..________________ 100,000.00 
1903 to 1906, inclusive..__________________ 200, 000. 00
1907 _-   -___-   _----_-___----_-- 150,000. 00 />
1908 to 1910, inclusive.._i.__________________ 100, 000. 00
1911 to 1917, inclusive ._____-__,_-.--___--_-_ 150, 000. 00
1918._______..__.________________,________._  175,000.00
 1919_-__-_--_______________-__.____--_____^ 148,244.10 ,
1920._____;__________________.__________________ 175, 000. 00
192ll_____________________________________.:___ 180,000.00
1922________i___._______________________________ 180,000.00
1923________J,L_________t_______-^_ 180,,000. 00;

In the execution of the work many private arid State organiza­ 
tion^ have cooperated either by furnishing da'ta or by assisting in 
collecting d.ata. Acknowledgments for cooperation of the first kind 
are made in connection with the description of each station Effected; 
cooperation of the second kind is acknowledged on page 9. f

Measurements of stream flow have been fmade' at abotit 5^480 
points in the tlnited States and ialso at mdhy poittts in Alaska and
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the Hawaiian Islands. In Julv, 1922, 1,540 gaging stations were ''

Many miscellaneous \4isBcharg?fef ^nfiafuf«qpifetrtS| jsf ere made at other 
points. In connection with this work data were also collected in 
regard to precipitation, evaporation, storage reservoirs, river pro­ 
files, and ^f^jpov^:»!mf«*y,s.e£^^ be 
made, available in water-supply papers from time to time.

'.'-?-  "-- '  i.'.t'' >'   :i'-ikBFINITIONJOi! -Tte»M»-' "  '.' ^  iu-if;*--'.-^/:
. 

:,. Tke«vp%me:qf, v water flowing ia.
charige"r -is e^j^esjsed in various iermg, , .eac.^ pf^wJ^ich' frag; ?bec,ome 
associated with a certain class of .wojck. jTkese terms may: 1$, divided: 
into two groups   (1) those that represent a rate of flow, as second- 
feet, gallons per minute, miner's indies,,' ai^tii'/iiscnarge in second-feet 
per square m$e, and (2) those that represent the actual quantity of 
water, as, run-off ya inche3, acre-feet,, ,and millions pf cubic feet. The 
principal terms used in this series af ;reppris ari6 second-feet, second^ 
feet per sgijare mile, run-off in , incnesn and acre-feet. Tfiej^ pay 1)^' 
defined as follows : ' ' . ' ,,  '

" Second-feet " is an at>breviaibiori lor ''' cubic feet per second. 'A 
secoli^fppt'j,s the rate of discharge of watfer flowing in a channel ;of 
rectangiiiar'.cros^, section 1 foot wid§ aiid IVfoot de.ep at^ah' ftverage 
velocity of 1 foot per second. It is generally used as a fundamental 
unit from which* others -are computed.   ' ' '   .

^SeGQijdf-fe^tKper square mile" is the average number of cubic feet 
of waMr flowing per second from each square mile of area drained, 
on the as^nijttion that the run-off is distributed uniformly' both as 
regards tinj^ and area.

"Ru»-^i in inches" is the depth to which an area Wpjlld be 
covered) if call,, the water flowing from it in a, given r period were 
uniformly1 distributed on the surface. It is used for comparing run-off 
with rainfall, which is usually expressed in depth in inches."'

An ^aqre-fftcit/' equivalent to 43,560 cubic feet, is the quantity 
required fcqi scpyer an acre to the depth of 1 foot. The ternvi'f com­ 
monly. wsed ;in -connection with storage for irrigation.

The1 following terms not in common use are here defined: i   - .
.^^t^e-difphjarge relation," an abbreviation for the term "relation

o| gft»4 bright, 3to, discharge. ":.-,,. ', ,j , ; , -; '../.;.,., > '...^i -,tr 
. '-'0on]fcrol,''t a term,use4 to d,efig?ia,te ,t|ie |Sectioa or sections of the 

stfeaja»below ;. the, gage .which ^^r^fn'e^^e'stage-dis.charge1 relation 
at the gage.' It should be noted,tixa't tte .control may .not be the sariie 
secjbi^n ?o,rpe.ctions ait all .stages^ ;! r ffi ^. ,,,,,^ ] .^ i   , ,. f - ni , ..  ,v 

j .The f' point; of, ̂ Q flow" fp;r a'gagiitg st^tiein is that point, p4 the 
gage  the gage height  at which water ceases to flow over the 
trol. ' '
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A. PRICE CURRENT METERS.

B. TYPICAL GAGING STATION.



U
. 

S.
 

G
E

O
L

O
G

IC
A

L
 

S
U

R
V

E
Y

W
A

T
E

R
-S

U
P

P
L

Y
 

P
A

P
E

R
 

54
8 

P
L

A
T

E
 

II

. 
S

T
E

V
E

N
S

 C
O

N
T

IN
U

O
U

S
.

J5
. 

G
U

R
L

E
Y

 P
R

IN
T

IN
G

.

W
A

T
E

R
-S

T
A

G
E

 R
E

C
O

R
D

E
R

S.
C

. 
F

R
IE

Z
.



SURFACE, WATER SUPPLY, 1922, PAB^-rVIH

OF DATA ;. 

TheVdafca'JMresented in this report cover the year lyeginriing* Cfeto- 
ber 1, 1921, attd 'ending September: 30, 1922, At the'^begiJlttijig of 
January in most parts of the United States much- of <the fMrecipita* 
tiOB! in the preceding three months is stored as ground* ̂ ater 'in* 1 the 
form of snow or ice, or in ponds, lakes, and swamps, and1 this stored 
water passes off in the streams during the spring. !breik-tfp. At the* 
end of "Septembery On the other hand, the only stored water available 
for- ran-off 'is possibly a small quantity in the ground; therefore the 
run-off 1 for' -the year beginning October 1 is practically all derived 
from precipitation within that 'Jtear . : ' , r i ; > ; - (   / : *

'The baMes: data' collected at ga'ging^ stations consist of records of 
stage,' measurements of discharge, and general information used to 
supplement the gage heights an!<$ discharge measurements in deter­ 
mining the daily flow. The records of 'stage are obtained-either from 
<lirect r.ea^ings on; a s^taff. gage or from a water-stage reporder,,tihat 
gives a continuous record of the fluctuations. Measurements o^f 
disdharge are made with -a current meter, (^fe H&Nli-'I!;) The 
general -metboids are outlined in 'standard textbopks on the measure- 
fiient of' riTer discharge. ' : , ; ,

From the discharge measurements rating tables are prepared thftt 
give the discharge fof any stage. The application of the 'daily gage 
height to these rating tables gives the daily dischai^e from which 
the monthly 'and yearly meaa.-' discharge; is determinedt- >  ' '  - ! ,-  --' 

1 ' Tble data presented for each gaging 'stfttioi' in the-area: covered by 
this re|i6rt comprise i a description ;of the station, a table ̂ Mbag results 
of discharge measurements, ' a1 ttible showing the daily 'discharge of 
the stream? and-a !table of mdnthly and yearly <fecharge ftnd'runnbff.

If 'the base data : are insufficient to determine the 'daily discharge, 
t&bles 'giving daily gage heights and results of: discharge 'measikre* 
mehtsr are published. ->"ii ""  '  >    '

The description of the station gives, in addition to statements 
regstrding iocfatioh and equipment, mformation in- regard to -any con­ 
ditions that may affect the permanence of the sta^e-discharge i?ei&tionr 
covering stich subjects as the occurrence of icej^he use'of the^stnpeam 
fbt log 'driving, shifting of control, and the cause ;and effect of 
wa'ter; ; it fives' also 'hiformation as to diversions that 'decrease 
flow *at ; the gage, artificial5 regulation, maximum' and m 
recorded stages, and* the twicuracy of the records* ;     " ; , ; 

1 The table of daily discharge gives, in general, the discharge' >in 
secroljfd-fefet ^rtesponding to1 the mean of the gage heights read «ftch 
day. At stations ott 1 streams subject to sudden or -rapid Carnal 
fiufctuation the : discharge obtained from the v *ofeing table and the 
me^an^^y g%g9 hei^bit may^.npt^be the (true :mean" discharge fOT'the 
day. If stich stations are equipped with water-stage reeordersi-ilhe
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mean daily discharge may be obtained by averaging discharge at 
regular, intervals during the day, or by using the discharge integrator, 
an instrument operating on the principle of the planimeter and con~ 
taining as an essential element the rating curve of the station.

In the table of monthly discharge th0 column headed "Maximum" 
gives the mean flow for the day when the mean gage height was 
highest. As the gage height is the mean for the day it does not 
indicate correctly the stage when the water surface was at crest 
height and the corresponding discharge was consequently larger 
than given in the maximum column. Likewise, in the column 
headed "Minimum" the quantity given is the mean flow for the 
day when the mean gage height was lowest. The column headed 
"Mean" is the average flow in cubic feet for each second during the 
month. On this average flow computations recorded in the remain­ 
ing columns, which are defined on page 2, are based.

ACCURACY OF FIELD DATA AND COMPUTED RESULTS

The accuracy of stream-flow data depends primarily (1) on the per­ 
manence of the stage-discharge relation and (2) on the ̂ accuracy of 
observation of stage, measurements of flow, and interpretation of 
records.

A paragraph in the, description of the station or footnotes adde,d 
to the tables gives information regarding the (1) permanence of the 
stage-discharge relation, (2) precision with which the discharge rating 
curve is defined, (3) refinement of gage readings, (4) .frequency of 
gage readings, and (5) methods of applying daily gage heights, to 
the rating table to obtain the daily discharge.1

For the rating tables "well defined" indicates, in general, that the 
rating is probably accurate within 5 percent; "fairly well defined," 
within 10 per cent; "poorly defined," within 15 to 25 per cent. 
These notes are very general and are based on the plotting of the 
individual measurements with reference to the mean rating curve*

The monthly means for any station may represent with high, accu­ 
racy the quantity of water flowing past the gage, but the figures 
showing discharge per square mile and run-off in inches may ,b^ 
subject to gross errors caused by the inclusion of large jnoncqn* r 
tributing districts in the measured drainage, area, by lack of infprr 
mation concerning water diverted for irrigation or other ,use,, or by 
inability to interpret the effect of artificial regulation of tjie flow of 
the river above the station. "Second-feet, per square mile" and 
"run-off in inches" are therefore not computed if .such errors appear 
probable. The computations are also omitted for stations on streamy 
draining areas in which the annual rainfall is less, than 20

' For a more detailed discussion of the accuracy of stream-flow data,JseffGroW, Jf.  ., s&Q Sfoyt, Ji C. 
Accuracy of strealn-floTC data: U. S. Geol. 'Survey Water-Supply Paper 4W, pp. 53-59i 191«. ' ,.:
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All figures representing "second-feet per square mile" and "run-off 
'in inches" published by the survey in earlier reports should be used 
with caution because of possible inherent, sources of error not known 
to the survey..-    -  '  < 

Many gaging' stations on. streams-in the irrigated areas of the. 
United States are located above most of the Aversions from those 
streams, and the discharge recorded does not show the water supply 
available for further development, as prior appropriations below the 
stations must first; be sati^fidd. To give an idea of -the amount of 
prior appropriations, a paragraph on diversions is presented in each 
station description. The figures given can not be considered exact 
but represent the best information available.

The table of monthly discharge gives only a general i$$a? of the 
flow at the station and should not be used for other than prehminary 
estimates; the tables of daily discharge allow mpre detailed studies 
of the variation in flow. It should be borne in mindr however, that 
the observations in each succeeding year may be expected to throw 
new light on data previously published.

PUBLICATIONS

Investigation of water resources by the United States Geological 
Survey has consisted in large part of measurements of the volume of 
flow of streams and studies of the conditions affecting that flow, but 
it has comprised also investigations of such closely allied subjects as 
irrigation, water storage, water powers, underground waters, and 
quality of waters. Most of the results of these investigations have 
been published in the series of water-supply papers, buii some have 
appeared in the bulletins, professional papers, monographs, and 
annual reports.

The results of stream-flow measurements are now published annu­ 
ally in 12 parts, each part covering an area whose boundaries coincide 
with natural drainage features, as indicated below: i
Part I. North Atlantic slope basins. ... 

II, South Atlantic slope and eastern Gulf of Mexico basins. 
tit Ohio River basin] " ..  
IV. St. Lawrence RiVer basin.
V. Upper Mississippi River and Hudson Bay basins. 

,:i "V3*.Missouri River,basin, ,, ,,,' 
M ,;; VII.,Jf^wer Mississippi Rjlvtr basin. , 

VIII. Western Gulf of Mexico basins.
IX. Colorado River basin. - : ' ? ' ;    '' '"' ''-.''  
X. Great Basin.

XI. Pacific slope basins in California.
XII. North Pacific slope basins in three volumes:

A. Pacific slope basins in Washington and upper Columbia River
basin.

B. Snake River basin.
C. Lower Columbia River basin and Pacific|slope basins in Oregon. 

101120 25t WSP 548  2
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Water-supply papers and other publications of the United States 
Geological Survey containing data in regard to the water resources of 
the United States may be obtained or consulted as indicated below:

1. Copies may be obtained free of charge by applying to ther 
Director of the Geological Survey, Washington, D, C. The edition 
printed for free distribution is, however, small and is soon exhausted*

2. Copies may be purchased at nominal cost from the Superin­ 
tendent of   Documents, Government Printing Office, Washington, 
D. C., who will on application furnish list giving prices.

3. Sets of the reports may be consulted in the libraries of the 
principal cities in the United States.

4. Complete sets are available for consultation in .the local offices 
of the water-resources branch of the Geological Survey, as follows*:

Boston, Mass., 2500 Customhouse.
Albany, N. Y., 704 Journal Building.
Trenton, N. J.,,State House.
Asheville, N. C., 316 Jackson Building.
Chattanooga, Tenn., 37 Municipal Building.
Columbus, Ohio, Brown Hall, Ohio State University.
Chicago, 111, 1404 Kimball Building.
Madison, Wis., care of Railroad Commission of Wisconsin.
Ames, Iowa, State Highway Commission Building.
Rolla, Mo., Rolla Building, School of Mines and Metallurgy.
Topeka, Kans., 23 Federal Building. '  
Helena, Mont., 52 Montana National Bank Building. :
Denver, Colo., 403 Post Office Building. . v ,  ,. _ . . ;
Salt Lake City, Utah, 313 Federal Building.
Idaho Falls, Idaho, 228 Federal Building.
Boise, Idaho, 615 Idaho Building.
Tacoma, Wash., 406 Federal Building. :
Portland, Oreg., 606 Post Office Building. . . ;
San Francisco, Calif., 328 Customhouse. ,  _ , ( . ;
Los Angeles, Calif., 600 Federal .Building. <M . , ! .; , s ,
Tucson, Ariz., 210 Agricultural Building, University of Arizona. , .""
Austin, Tex., State" Capitol.
Honolulu, Hawaii, 25 Capitol Building. ; :.   / , , ; j

A list of the Geological Survey's publications m,ay be obtained by 
applying to the Director of the United States Geological-Survey, 
Washington, D. C. ' . , e ; ,  '

Stream-flow records have been obtained at about 5,480 points in 
the United States, and the data obtained'fravi^ been published jin the 
reports tabulated on pages 7 and 8. " ,,',' . .,., ,",, . / '



Stream-flow data ift reports of the United Slates Geological Survey 

(A "-Annual Report; B<=Bulletin; W=Water-Supply Paper! '. .

Report Character of data Year.

10th A, pt.,2. .. Descriptive information only....___.__......._.___. '£_,
llth A, pt. 2.__ Monthly discharge and descriptive information..._______  , 1884 to Septem­ 

ber, 1890.
12th A, pt. 2...........do..-.   --.      .            ....  1884 to June 30,

' .   . - - . .... 1891. -
13th A, pt. 3...*.. Mean discharge in second-feet...     . ..  _..I ... 1884 toJOec, 31,

:1892.
14th A, pt. 2...... Monthly discharge (long-time records, 1871 to 1893).-.-......_.. 1888 to Dec. 31,

1893. ,
B 13,1---  .».. Descriptions, measurements, gage heights, and ratings.....   ... 1893 and 1894.
16th A, pt. 2--.-^. Descriptive information only.___._..,. ......, .. .    1895.
B140....____ Descriptions) measurements, gage heights,^ratings, and monthly 

discharge (also many data covering earlier years). « -,,-
W 11 ,._: ..... Gage heights (also gage heights for earlier years).       ; T  1896.
18th A, ptv4.._._. Descriptions, measurements, ratings, and monthly discharge (also 1895 and 1896. 

similar data for-some earlier years).
W IS_____ :.: Descriptions, measurements, and gage heights, eastern United 1897. 

States, eastern Mississippi River, and Missouri River above Junc­ 
tion with Kansas.

W 16______.' Descriptions, measurements, and $age heights, western Mississippi 1897. 
River below Junction of Missouri and Platte, and western United 
States.

19th A, pt. 4-.,... Descriptions, measurements, .ratings, and monthly discharge (also. 1897.
~   some long-time records) '.   .
W 27.    __:. Measurements, ratings, and gage heights, eastern United States, 1898. 

7 eastern Mississippi River, and Missouri River.
W-28_~_....-_~,i_.- Measurements, ratings, and gage heights, Arkansas River and western 1898.
  " ' . :'  - -United States.
20th A, pt» 4_'c--i-, Monthly disehargeXalso for many earlier years)_.' .,__...._ 1898.
W 38 to39.-- _. Descriptions, measurements, gage heights, and ratings     :  1899.
21st A> pt. 4....,,. Monthly discharge........ . .,...   _ -. ...... i ...... 1899.
W 47 jo 52.. ....... Descriptions, measurements, gage heights, and ratings      ,.   1900.
5ted A,pt.4..._- Monthly discharge___________________.__     1900.
W 68,66^ ...-I... -Descriptions, measafemeBts, gage heights, and ratings...       1901.
W-75      __ Monthly discharge      ............ rf.^...................:. 1901.
W 82 to 85....'.... Completedata ......- ..-.   - .;..    -    1902.
W 97 to 100--..  .....do..--. --.- ..-   .- .-.-.  .-.-       1903.
W 124 to 135...... j....do-..  .        .   L .   -   . 1804.
W 165to 178...... .....do....  . .............. .........    .   .  1905.
W 201 t(F214...... .....do........;.. ..  ,...-.    ..-...-......    . .  1906.
W241to?.252-.-....:.-..do........'  ..........'... ..- ....: .-.- ...    . 1907-8.
W 26L.to272...... ;L.->do-.-..          -r- l    -.:..- 1909.
W 281 t0292-l--_.   .do.... . ... ___.. 1910.
W 301 to 312.:.........do.-..-.....--.............. ... .        ....: 1911.
W321.ta332...... .....do.....  ......... -t .. ..  .............. ...  . 1912.
W 351 to362_... ii.-.-do*.---   -  ,-.  -- i --.--.-. .-      1913.
W3&l$o394..^_/....do--^.-.; .-.. - ... . ..   - . .--...-..-.._.. 1814.
W401 t64i4..,....- ..do.... . .... .  . .   ..............   ^...: 1915.
W 43i-to 444.;.....;..;.dO---........-..... ......    .. ...  -    _.-i.-.. 4916.
W 451 to464.,....:, do.-.................  ..  ..  ,   .L...^.-.-- .. l, :. 1917.
W471'to484--..-.,-JM.do-...  .  .........................:.......  ........... 1918.
W 5fll to 514.......i.i.do.--.  ..    .-....-..     .. .       - . .. 1919-20.
W52lto5$4._1... ^.:..do^__....__.  :... . . ,..-. ...  :.    1921.

The. recordsV at most of the stations discussed in: these reports 
extend, over a; series of years, and miscellaneous measurements at 
many points * Qther than regular, gaging stations have; been made 
each year. An index of the reports containing recoils obtained 
prior-to 1904:,has been published in Water-Supply Paper 119.

"The following table-gives, by yeats and drainage basim, the num­ 
bers-of the papers on surface-water supply published from 1899 to 
l§2h The data for any particular station will, as a rule, be found in 
the reports covering- the-years during whj.cli the station was main­ 
tained. - For example, data for Machias Elver at WMifcieyville, 
Maine; J903 te 1921, are published in Water-Supply-Papef4"97, !24, 
165, 2Sai» 241-, 261, 281, 301, 321, 351, 3&V401, 43^1, 451, 471, 501, and 
521, whfch.<^ofitain records for the New England streams fyom 1903 to 
l§2i. : Besuits of miseeUaneoue measuyeme^fe are published by 
drainage basins. - .- .::-.:-:: -,- 2
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.       CALCASIEU BIVEB BASIN - ju'. $ 

COOPERATION

The work o| measuring streams in Texas during the yw ending 
September 30, 1922, was carried on in cooperation with the State 
through the Board of Water Engineers, consisting of John A. Norris^ 
chairman, C. S. Clark, and A. H. Dunlap, to whom special acknow­ 
ledgments are due for the efficient an4 cordial manner in, whicn they 
represented the State in the cooperative investigations.

Acknowledgments are due to the United States Bureau of Re­ 
clamation for records furnished and general assistance rendered at 
the stations on Pecos River in New Mexico, and to the United States 
Weather Bureau for climatologic data and equipment for tha evapora­ 
tion station near Austin.

Assistance in the collection of records by furnishing funds, or other­ 
wise has been given by the cities of Corpus Christi, Dallas, Fort. 
Worth, and San Antonio, the Pecos Valley Lines, Louisiana Gravity 
Canal Co., Walker-Caldwell Co., Gua'dalupe Water Power Co., Medina 
Valley Irrigation Co., Zimmerman or Imperial Canal Cov? Watd 
County Irrigation District No. 1, and Ward County Water Improve­ 
ment District Nos. 2 and 3.

Acknowledgment is made in the description of gaging stations for 
records furnished by cooperating parties.

DIVISION OF WORK

Data for stations in Texas were collected and prepared for publica­ 
tion under the direction of C. E. Ellsworth, district engineer, who was 
assisted by Clarence E. McCashin, Donald A. Dudley, Donald S. 
Wallace, Trigg Twichell, Robert G. West, H. C. Pritchett, T. A. 
Slack, and Kate Casparis.

The records were received and the manuscript assembled by J. J. 
Dirzulaitis.

GAGING-STATION RECORDS

CALCASIEU RIVER BASIN

CALCA9IBU RIVEE NEAH OBER1IN, IA.

LOCATION. In NW. f sec. 7, T. 5 S., R. 4 W., at Oberlin-Mittie highway bridge, 
3| miles vest of Oberlin and 11 miles in an air line above mouth of Whiskey 
Cbitto Creek.

DRAINAGE AREA. Not measured.
RECORDS AVAILABLE. August 21 to September 30, 1922.
GAGE. Giurley eight-day water-stage recorder on downstream side of bridge near
 " leftb&ttk.
DISCHARGE MEASUREMENTS. Made by wading or from upstream side of bridge.
CHANNEL AND CONTROL. Channel curved. Both banks composed of sand, 

medium in height, wooded, and subject to overflow. Bed composed of clean, 
fine sand; shifts. One channel at low stages and several channels at high 
stages. No well-defined control.



10 SURFACE WATER SUPPLY,-1922? PART VIII

EXTREMES OP DISCHARGE. MMimu'fla' fctage kiuring the period August 16 to 
September 30, from water-stage recorder, 5.0 feet from 4 to 7 a. m. August 28 
(discharge, 592' second-fleet); minimum stage, 1.24 feet,* September'30 
( discharge, 70 second-feet). / ' :, 

ICE. None. ,. ; , _ , ; ,y ,,   .':='  ,  .«   
DIVERSION^, None. , ,   ,., , .,, 
REGULATION. None. , .- 
ACCURACY. Stage-discharge relation iiot permanent. Rating cufvis welldefihe'd 

for all stages. 'Operation of water-stage8 recorder satisfactory. : - M&an daily 
gage height, obtained from recorder graph' by, inspection ,05 t>y ,jige of ;plani- 
meter, . Dai}# discharge determined by,indirect,methqd for ^hjftiog 9Qnirql, 

, except as looted in footnote to daily-discharge table. Records goocjl.

Dischcerge-mtitsurements of Calcasieu River "neat. Gberlin} 'I/a., during the fy&af ending
Sept. 30, 1922 ., / ..,., .  . ,

Date

Apr. 26
* 19

vi  

'.,.W^

'fillsUortti arid Bradford

Mcbashrti tod Bradford

Gage 
height

Feet 
4.49
3 on

3.29

Djs-
charge

' ' ' 435

 "a;

.Ba.,,

Aug. '26

j Made by  r ,;   -

McCashin and Joseph'. .

Wgnt

Feet 
3.36

a- 89.

Dis- , 
charge1

Sef.-fa 
307

,

j )aily discharge, in second-feet, of Calcasieu River he'd? Oberlin,' Ld., fdr '(He period'

Day

1. .....    -
2.,...-.fu.j..,..
3-1. r-l-4.,.,. i .; JJ  ..
5. . ............   '   ..",. ;< 
6..'...:......:.
7- '     j_
s.. -.. .. -. :
9....  .... ...

10.. ...........

Aug.

i .

Sept.

131
121
118
121
112

109
138
128
110
104

Day
   H     ̂*

\\. .............
12. -._-. .;, .
^A.'.. ...........
I*...   . rt .....15-.-.........:.
M...:::.1.!....:
17. ..._,__._ ,.u
18
10-.- -.  
20-.     

-F ,
i .

Aug.

. t

' "322

299

'> ," 

Sept.

104402'

97
> 97

98

' 102,» m
133
114 idi

Day

21--..   .    
22.,-.   ,' 
23... ; ..
24i.. T ...  ,.. r
25..      

26 '" . . '
ay.-iii'  v-t^.'
28..-.    

3u ' ' ""
31.. ..,-v    -

Aug.

346
-. ,449-

262
, 262

362
sbi'

528

* 162
144

Sept.

92
.< ' 87

86
. ,86

' 82

80
 '' 't

73
. :?i

70
.r .

NOTE. Discharge Aug. 16 and 19 from measurements made at that time. Discharge Aug. 21 and 22 
from staff gage readings. -Discharge Atig.,23 partly'ftsttofebsfl, owing tot incomplete gage-height records. 
Discharge obtained by applying to rating table gage heights for fractional parts of a day on Aug. 24 and 
26-29. No record Aug. 17,18, and. 20. , ? * *      , > ,,,  ,

Monthly discharge of Calcasieu jlwer ^ear Oberlin^.Jja..,ifor the period Aug. 21 to
Sept. 30, 1988

Month

''AufcAstaj-si    :.. ...   . :.-._.. ...'.'. iiv.l"-. ': .:...

  Discharge in secohfl^feei ' ' '

Maximiiin

' 528 
138

Minlmnni

M*.' 
70

  Mtei-': 
. . i ft

* ' ' ;3ii;'
,m>

BUn-offin' 
acre-feet

6,790 
'  , 6,070

I . ,.! . ,            ̂ i-
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CAtCASIEU RIVER NEAR KINDER, 1A.

LOCATION. In sec. 31, T. 6 S., R. 5 W., at Gulf Coast Railroad bridge, three- 
fourths of a mile below mouth of Whisky Chitto Creek and 4 miles west of 
Kinder.

DRAINAGE ABBA. Not measured.
RECOKDS AVAILABLE. August 23 to September 30, 1922.
GAGE. Gurley 8-day water-stage recorder, attached to downstream side of 

railroad bridge pier; inspected by J. L. Joseph.
DISCHARGE MEASUREMENTS. Made by wading or from upstream side of railroad 

bridge.
CHANNEL AND CONTROL. Channeli Straight for 300 feet above and below the 

station. Both banks medium in height, composed of sand and clay, heavily 
wooded, and subject to overflow. Several channels at high stages. Bed 
composed of fine sand; clean; shifts. No well-defined control. ;  

EXTREMES OP DISCHARGE. Maximum stage during the period August 23 to 
  September 30, from water-stage recorder, 3.44 feet from 1 to 6 p, m. Au­ 

gust 28 (discharge, 1,260 second-feet); minimum stage, 1.17 feet from 8 to 
12 p. m. September 30 (discharge, 423 second-feet).

ICE. :None during year.   .
DIVERSIONS. Kinder Canal Co.'s pump diverts water 2 miles upstream and 

above mouth of Whiskey Ghitto Creek. About 7,000 acres of ripe were 
irrigated in 1922.

REGULATION. Kinder Canal Co.'s pump affects flow at low stages.
ACCURACY. Stage-discharge relation not permanent. :  Rating curve well 

defined for all stages. Operation of recorder satisfactory. Mean daily 
gage heights obtained from recorder chart by inspection or by use of plan- 
imeter. Daily -discharge ascertained by indirect method for shifting con­ 
trol, except on August 24 when it was partly estimated owing to incomplete 
record. Records good. .

Discharge measurements of Calcasieu River near Kinder, La., during the year ending
Sept. SO, 1922 " )

Date

Apr. 26

12

Made by 

Ellsworth and Brad­ 
ford -    .

ford... .... .... .j.   

Gage 
height

 Feet 

4.11

4.62

Dis­ 
charge

8ec.-ft. 

1,560

. 1,610

Date

Aug. 15 
26

Made by  

McQashinand Lee. _

a
Feet 
2.73 
2.24
1.66

Dis­ 
charge

Sec.-ft. 
949 
822
587

Daily discharge, in second-feel, of Calcasieu River near Kinder, La., fer the period 
. ' Aug.' %S to -Sept. 30,

Day

' I....    ....
2 __ ...........
3 _ ...........
4 _ ...........
-8  ............

6.,..........'
7. ......... ..?_
8-_... .........
Q

10........ ......

Aug. Sept.

624
' fiOK
658
624

' 688

' 571
571
606
588
56S

Day

' 11.:..:...   
12 _
ii
14 ............is.'-.i-  ... .  :.
16'. . " 
18.. ...... .,:....'
10
20.      .

Aug.

..   ,.,

Sept.

580
557
546
532
664

;"" 571 :
640
546546'
532

Day

21..-.-...,..,.
22,  _._.   '28---.:  -.
24.............
as......,.., .

'2ftl--iL_.'.....-i
 37-^ =.-=., .......
28
29.:. _-    
30.-----.  
31

Aug.

1,000
802
820

820
- .-931

1,230MJ60' 1
784
676

Sept.

508
491

. 477
470

I" 464

I 457
... . 460

443
' 436

430
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of Calcasieu River near Kinder, -La,., for the year ending Sept.

Month.

August 23-31 __________________________
September _____ . __________________ ....

Discharge in second-feet

Maximum

'1,230 
658

Minimum

676 
430

Mean

903
537

Run-off in 
acre-feet

16,100 
32,000

TRINITY RIVER BASIN

WEST FORK OF TRINITY RIVER AT BRIDGEPORT, T1X.»

LOCATION.   At suspension bridge on Balsora-Bridgeport road, half a mile
southwest of center of Bridgeport, Wise County, a quarter of a mile above
Chicago, Rock Island & Gulf Railway Co.'s pumping plant, and 1 mile
below mouth of Gentry Creek. 

DRAINAGE AREA.   1,060 square miles (measured on standard topographic maps;
post-route map; and topographic map of Texas, compiled in 1899 by Robert
T. Hill, of the United States Geological Survey; scale, 1 inch=25 miles. 

RECORDS AVAILABLE.   October 1, 1914, to September 30, 1922. Records of
stage have been obtained by the United States Weather Bureau since
August 12, 1908. 

GAGE.   Weight-and-tape gage of the Mott type, fastened to downstream side of
bridge, 56 feet from north end of guardrail; read by Mrs. U. E. Byers or
Eugene Hembree. 

DISCHARGE MEASUREMENTS.   Made from downstream side of bridge or by
wading. 

CHANNEL AND CONTROL.   Bed composed of clay, .gravel, and sand. Banks are
high, slightly wooded, and are overflowed at a stage of 25 feet. Channel
straight above and below station for 100 feet. Control is rock Outcrop
three-quarters of a mile below station. 

EXTREMES OP DISCHARGE.   Maximum stage recorded during year, 21.9 feet at
6 p. m. April 26 (discharge, 9,800 second-feet); no flow, February 4-20,
March 5-8, 14, and August 8 to September 30.

1908-1922: Maximum stage recorded, 28.9 feet June 8, 1915 (discharge,
not determined); no flow during several periods. 

ICE.   None reported. 
DIVERSIONS.   Practically the only diversion above station is by city of Bridgeport

which diverts a small amount for municipal uses.

ACCURACY.   Stage-discharge relation practically permanent, except for extremely 
low stages when small cracks in the rock control affect the rating. Curve 
well defined below 11,000 second-feet. Gage read to hundredths once daily 
and oftener during floods. Daily discharge determined by applying mean 
daily gage height to rating table, except October 1 to April 3, when indirect 
method for shifting control was used. Records good.

The following discharge measurement was made. by D. A. Dudley: 
February 21, 1922: Gage height, 1.28 feet; discharge, 0.5 second-foot.

! Published in earlier reports as Trinity River at Bridgeport, Tex.



TBJNITY

Daily discharge, in second-feet, of West Fork of Trinity River at Bridgeport, 
for the year ending Sept. SO, 1922

Day

I..... ...
2.....   
3....    
4_.,_._    
5. ______

6..... ...
7...........
8...   ..
9...........
10   .. 

11  ........
12.....   
13...........
14...........
15. __ ......

I6._.,.   
17 __ ......
18...........
19... .....
20...........

2J...........
22
23...........
24...........
25...........

26   .....
27...........
28      
29...........
30...... ..
31     .

Oct.

16
15
13
11
8.5

6.0
3.9
2.3
2.0
1.8

1.6
1.4
1.2
1.0
1.2

1.5
1.3
1.3
1.2
1.1

1.0
1.0
1.0
1.0
.9

.7

.6

.5

.5

.4

.3

Nov.

0.5
.5
.6
.7
.8

.8

.7

.7

.7

.7

.7

.7

.7

.6

.6

.6
1.4
1.3
1.3
1.3

1 3

1.2
1.1
1.1
LI

1.0
1.0
1.1
1.3
1.3

Dec.

1.3
1.3
1.2
1.2
1.2

1.1
1.0
1.0
.9
.8

..7

.7

.7

.7

.7

.7

.7

.7

.7

.6

.6

.6

.6

.5

.5

.5
.5
.4
.3
.3
.3

Jan.

as
.3
.4
.3
.9

.8

.8

.8

.6
1.3

1.3
1 9

1.1
1.1
.9

.8

.7

.6

.6

.4

.4
,3
.3
.3
.2

.2

.1

.1

.6

.5

.5

Feb.

as
.2
.2

.2

.3

.2

.2-

.2

.5

.4

.3

Mar.

as
.2
.2
.1

.2

.2

.1

.1

.1

16

6.2
3.9
2.9
2.1
1.6

1.4
1.2
1.0
.8

3.9

.8

.7

.7
6.2

16
51

 Apr.

11
5.2

12
4,920
1,470

1,530

424
518
390

806
1,770
1,090

321
156

100
494
187
43
29

25
25

244
355

5,270

9,560
8,120
4,610
4,180
3,620

May

2,520
1,360
1,120

854
424

  277
97

1,590
d 4fifl

950
 998

1,070
1,310

590
299

944
66

288
179
102

64
1,120

KQfi

266
4O

40
32
22
16
13
12

June

878
710
106
830
878

401
1,050
1,310

614
181

91
38
23
15
13

9.4
7.9
7 fl
6.5
6.5

6.5
5.2
5.2
5.2
5.2

5.2
4.8
4.8
4.8
4.1

July

4.3
4.3

974
321
202

116
66
33
20
16

14
12
9.7
8.2
8.2

6.8
5.5
4.3
3.3
3.3

3.3
2.4
2.3
2,3
2.3

2.2
2.1
2.0
1.8
1.7
1.7

Aug.

1.6
1.5
1.3
1.1
.9

.5

.2

NOTE. No flow Feb. 4-20, Mar. 5-8,14, and Aug. 8 to Sept. 30.

Monthly discharge of West Fork of Trinity River at Bridgeport, Tex., for the year
ending Sept. SO, 1922

Month

October....    -....-...-......-.  ........ ............
November. _____________ ____   ..............

February. _________________________
"Marph
April..... ......         ..    .I...........
TwflV

July              .           .

The year.... ..................... ____     ....

Discharge in second-feet

Maximum

16 
1.4 
1.3 
1.3 
.5 

51 
9,560 
4,460 
1,310 

974 , 
1.6

9,560

Minimum

0.3 
.5 
.3 
.1 
.0 
.0 

5.2 
12 

4.1 
1.7 
.0

.0

Mean

3.23 
.91 
.74 
.60 
.11 

3.80 
1,710 

678 
241 
59.9 . 

.23

224

Run-off in 
acre-feet

199 
54.1 
45.5 
36.9 
6.11 

234 
102,000; 
41,700 
14,300 
3,680 

14.1

162,000

NOTE. No flow during September.

WEST FQiijlC i>F TBIHITY RIVER AT FORT WORTH, TEX. . '

^LOCATION. At old intake pump blouse of Fort Worth Power & Light Co.'s plant, 
in J?©rt-Wortk,. Tarmit bouafcy, one-fourth mile below mouth $ Qe&t' Foirk 

": .of; ^iinlty Ilivetknd ^.fe^jabove Paddock viaduct.     _ ; > 
.-i^^O Square miles (measured on post-route map o£ Texas),
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RECORDS AVAILABLE. October 1, 1920, to September 30,1922. Records of stage 
have been kept by United States Weather Bureau at Paddock viaduct since 
March 1, 1910.

GAGE. Gurley graph water-stage recorder, located in the old pump house of 
Fort Worth Power & Light Co.

DISCHARGE MEASUREMENTS. Made by wading, from highway bridge, 1,000 feet 
above gage, or from North Twelfth Street bridge, 2 miles below, gage.

CHANNEL AND C.ONTROL. Channel straight for 500 feet above and 1,000 feet 
below section. Right bank high, brushy, and not subject to overflow. Left 
bank low, with a protection levee, but subject to overflow at high stages. 
Bed composed of rock, gravel, and clay. Control is a concrete dam just 
below gage and is permanent.

EXTREMES OF DISCHARGE. Maximum stage during year from water-stage 
recorder, 23.95 feet at 12.20 p. m. April 25 (discharge, 85,000 second-feet, 
determined as follows for Clear Fork of Trinity: By city of Fort Worth 
engineers by slope method using Kutter's formula. Average hydraulic 
factors from six cross sections between JMarys Creek and Frisco railroad 
bridge. A= 17,700 square feet; P=2,449 feet; R=7.2 feet; n=0.055; 
s=0.0015; v=4.2 feet per second; Q = 74,340 second-feet. Discharge for 
West Fork of Trinity River at Lake Worth dam determined by formula, 
Q=3.33 LH3/2, H=26 inches, Q=8,100 second-feet. Inflow between gage 
and points measured estimated a.t 2,500 second-feet.) Minimum stage, 
0.92 foot, December 6, determined by comparison with Weather Bureau 
gage and subject to error (discharge, 1.'4 second-feet).

1910-1922: Maximum stage that of April 25, 1922. (This is the highest 
stage at this point of which there is any authentic record). No flow during 
several periods of record.

ICE. -None during year. . ,. . ...
DIVERSIONS. The city of Fort Worth diverts for municipal use about 15 second- 

feet from the storage reservoir on the West Fork, known as Lake Worth.
REGULATION. Flow is partly regulated by. the storage at Lake Worth, which has 

a capacity of about 30,000 acre-feet.
ACCURACY. Stage-discharge relation permanent. Rating curve well defined 

from 0 to 14,000 second-feet and extended to cover range of stage by use of 
one slope measurement at gage height of 23.95 feet (see footnote to discharge 
measurements). Operation of water-stage recorder not satisfactory. Daily 
discharge determined by applying to rating table mean daily gage height 
obtained from recorder graph by'inspection or by use of planimeter, except 
as noted in footnote to daily-discharge table. Records fair.

Discharge measurements of West Fork of Trinity River at fort Worth, -Te&., 
the year ending Sept. 30, 1922 '.

Date

Oct. 23 
Feb. 22 
Apr. 7

Made by 

C. E. Ellsworth. __ ...
D. A. Dudley,*-. -
C. E. Ellsworth-.  ..

Gage

Feet 
1.15 
1.06. 
3.4?

Dis­ 
charge

Sec.-ft. 
25.5 
13 

1,560

Date

Apr. 25
, .   28 
Sept; 15"

Made by  

(a)'.'--......
C. fLMcQashjn., _ _

a*.
Feet 
23.95 
6.40 
.95

Dis­ 
charge

Sec.-ft. 
85,000. 
5,510 

62,0

'   ' ' ' ' '  ' '   * * '. ; ( ) i '. f * t f - ' f ' . , ' ' - t - ' J* ' i , j   ^
o Maximum discharge determined as follows: For Clear Forfe of Trinity Rivef by .city of ' ^ort Worth 

engineers by slope method, using Kutter's formula. Avelrage hydraulk* fabtors (flxtm- six crcss.sections

s-0.0015; v.=F4.2 feet per second; Q-74,340 second-feet. 
dam, 'by formula Q*=3.33 LH */*> Hi-26 inches, Q 
measurement estimated at 2,500 second-feet 

& Estimated.

P 2,449 feptjsR-7.2 feat; ja«=0.055; 
orfc of Trinfty fUvef'Mi'fia»e Worth 

Inflow tystween gf«e fnw} point* of~ *
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Daily discharge, in second-feel, of Wvst Pork of Trinity River at Fort Worth, Tex., 
for the. year ending Sept. SO, 1922

Day ,

.-?'»,! 
1       -   2:1.1^..  u-.;
 S  -,jis-,4   -,;

5_     :..
6_  ...   ....
7      -. ,..
'8...  ........
9..,  ̂ -L.,.;--

10   v.   

11... ...........
12..............
13.i^.-, >.i.v-«
14,.     is... ::^iiO-..'
ie...v.-'.:..:.V-
17       
18       
ifr.-\..  I'.. 
20..      _-..,

21...   ........
22......    ....
23...'   :.^.
24»:::::::::::?::26"'" : ^'
47:;i... i::ri..l
28.,.   ,.  . 
29 ' r"
3<L,-  ,-j.,...'.-
31.     

'Oct.

2.6
2.10

20 . ' 8.41
8. ,4

8.4
8..4
8.4
8.4

20

' 8.4
8.4

,20
,20

20
'24

25
25  25
25

24
24 ,

' 25 '
24,
24

- 14. , '6.2-
- ,7v2.

15

Nov.

20
22

.24"24'
24

24
24'25
25  
25

24
24
25
25, as-
25
25
25
25
24

24
24
24
22 ,'20

17
  5V2 :
8,4,, 

18
Bl,  

Dec.

52
 20
80.. : 
20

 32 ,

1.4
5.2
«.o
7.2

15

12
12

  15 ,'.'12
  li­

ft 6
8.4
8.4
8.4
.7.2

7.2
6.07.2'
6.0
6.0

7 9

7.2 
, 8.4 
" 9.6

8,4.
6.0

Jan. .

7.' 2
.  8.4

8.4 
7.2

-.8.4,

9.6
20 6.0
e.&

20

6.0
6.0

, 6.0
8.4
g.4

 8.4
8.4
8.4.

. s:4
., 8.4

8.4
9.6

11
; 12! 22

12
 12 '.

12 "25

18
14

Feb

14
12
11
18
15

11
9.6

11
9.6
9.6

11
11
9.6
9.6
9.6

11
11
11
11
9 6

8.4
15

.9.6
9.6

to

15 
SO

Mar.

14
9.6

 *?
11

11
9.6

11
12
11

9.6
9.6

11.
9.6
9,6

8.4
8.4
8.4
7.2
8.4

7.2
6.0
6.0
7.2

40

66
MO 

40. 
96

130
96

Apr.

17
 15

276 
3,960'

748

295
1,320
2,100
2,.670
2,"600

1,520
1,040
l.Olfr
1,180

1 1;320

1,090'
780
502
328
278

223
171
160
169

47,300

27 200
nUoo'
5,840 
7,500
8,580

  i

May

6^600
5,970*-
5,340 
4/080
2,100

1,040
716

«,560
284 ^00
9,580

4,780
4,240
4.080
2,94Q
2,800

2,100
1,370

946
708
583

490
865
991

1,370,
1,'420

" '982

604 
426 
333
338
292

June

3'64

490
660 

1,020
919

1,090
1,320,
1,690
1,35O
1,310

1,480
1,050

5fiO
376

-278,

210
167
167
160

. 137

. 112
99
93
86
66

' dnf
89:
§0 : 501
46

July

" 40

130
466
in
163

344
317
2to
134

90

7455'

52
52

,-,-52;

 ir
47,
40

' 33
.,3.1-

25
' '.30'

24,' '-It' 1

I*"'*
  :.ai7 
  >17 ,1 '-'17 1

,-i'tfi
17

Aug.

12
12
12 .11'

 JUL- ;

 ft*
9.6

17 '
. 42

18
.   )  

/ W,'i-n'.
 s 11

9.6
jf'9.*

If  "
ij8;4-U17

38
,,1,1

5.2
3. fr

,.. 3.6;' 3.6'
''' 4.4'

«.6 
9.6' '' ».-'» 
9,6

' £6

Sept.

20
ft 6
9.6 
9.6

. 8.4

5.2
3.6
3.8
3.6

' 4.4

6.0
4.4

,4 4
3.6
2.8

3.6
\ 3.6

5.2"-&0
6.0

5.2
7.2'  » '

12
' 11

9 a

"' 8.4 
7.2 
6.0
5.2

  Nofl!. Owing io incomplete record! discharge determined from staff gage reading 6ct:^8,15, ftov. 26, 
Dec. 10, Jan. 1,14, Sept. 23,30; discharge partly estimated Oct. 16, Dec. 3, 31, Jai}» % %., .F$b. 21,27, 28, 
Mar. 2,7.> 8.10, Apr. 4,29, May 6, July 1, Aug. 26, and Sept. 2. Discharge determined from gage heights 
Ascertained t>y,6omi>ariso'A"With Weatiher Bureau gage, and subject to some error:-Gift.1 1-Z; 0*14, Nov. 
27 to D(ec. 2t 4-9, Jan. 8-13, ISr-aO.-, Feb. 25, Mar. 25-31, Apr. 3, Maj 5,, Aug. ? to. Sept- 1, 24-29. Dis­ 
charge'"JC$t. 3-6,24-27; 'and Ma^S1-!! determined by applying to rating table gage heights for fractional 
parts of a day. ,, ; .f,f ,,..» ; ( . . , . >, ' - .-

Monthly discharge of West Fork ojf Trinity River at Fort Worth, Tex., 'for the year
ending Sept. SO, 1922 ......

Month- ' ' '

October... _________________________
iNovemher--.,.. __ 4.,-, : ________ . ______ ---
December..!.-. __ l-il. _____ ... __ : ____ ...
January »it*-j» it- <-' ,»«. i"      i
February-. ..;..,.. ______ . _ . _ .... _ .. _ .....

Aprfl: T  ,.  )....  ..,-,.,.. .,. .............., ..myj.  '- '-.   .'  ....     ......... ....... ....
JtlB6-ui'4»^'^J i-i- **-.' 1^4*. '   * -
July   _.. .... . ........  ...................
-AWI^^-'- ty-    - - '  ' '
ff^emb*;..,.^,^.^,.,,....-................... ..........

s.uJj^Cheywii;:-^:.-^.^....   t ... ..> .........   ̂,.

Discharge in second-feet ' ! ' '

Maximum

25 
31 
80 
25 
80 

130 
47,3QO 
28,400 
. 1,69G 

466 
4» 
20.

47,300

Minimmn

2.0
7,2,
1:4 

, «.o
8.4 
6. 0 

16- 
' 292- 

. , 44 - 
17 
3.6 

. . 2,8

I.*

 Mean '

1&2;
i *-5tr: 13:d
>;,t 30.8

. !Sk8 
-.. '28.-7( 

4,380 
8,3Sfr

'' '<i>n.9<
  ,.f w

.... .70^ -:

JRuDrofl in 
acre-feet ,

r . 996
1,360 ' -799 

, . , -I 664 
766 

'.'. 1,460 
261,000 

'208,000 
. . 30,900 

, 5,520 
  < , 726 

415

:.,,;*13,000
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TBINITY BIVEK AT D All AS, TEX.

LOCATION. On Commerce Street viaduct in Dallas, Dallas County, 800 feet 
below Texas & Pacific Railway bridge, one block fr<5m county courthouse 
one block upstream from union station, 3 miles by air line and 5 miles by 
river below confluence of Elm Fork and West Fork of Trinity River.

DKAINAGE ABE A. 5,920 square mites (measured on standard topographic maps; 
post-route maps; and topographic map of Texas, compiled in 1899 bjr 
Robert T. Hill, of the United States Geological Survey; scale, 1 inch=25 
miles).

RECOKDS AVAILABLE. October 1, 1898, to December 31, 1899 (discharge not 
computed); July 1, 1903, to December 31, 1906, and October 1, 1920, to 
September 30, 1922. Gage readings by United States Weather Bureau 
available since 1903.

GAGE. Chain gage attached to downstream handrail of Commerce Street 
viaduct; read by C. J. Anderson. From October 1, 1898, to December 31, 
1899, gage was at Turtle Creek pumping plant, 2 miles above present gage. 
Relation between gages not known.

DISCHABGE MEASUREMENTS. Made by wading, from upstream side of Com­ 
merce Street viaduct, or from "Millers Ferry" bridge about 6 miles down­ 
stream from gage.

CHANNEL AND CONTKOL. Channel practically straight for 1,000 feet above 
and 600 feet below station. Right bank medium in height, composed of 
clay and gravel, wooded and subject to overflow, left bank high, fairly 
clean, and not subject to overflow except at extremely high stages. Bed 
is composed of clay and gravel and is fairly permanent. Low-water control 
is a gravel and clay shoal, 300 feet below gage. High-Water control not 
known. A lock and dam, 13 miles below gage, will back water at station 
to a gage height of 11.65 feet when wickets are closed. This, however, 
seldom occurs. ;

EXTREMES OF DISCHARGE. Maximum stage recorded during year, 42.35 feet 
at 5.15 a. m. April 27 (discharge, 75,100 second-feet); minimum stage, 4.32 
feet at 4.30 p. m. September 8 (discharge, 19 second-feet).

1898-99; 1903-1906; 1921-22: Maximum stage that of April 27, 1922; 
minimum stage that of September 8, 1922.

Maximum flood on record from United States Weather Bureau records, 
52.6 feet at 6 p. m. May 26, 1908 (discharge not determined). During 
drought of 1917-18 discharge was practically zero.

ICE. None reported during year.
DIVERSIONS. Only known diversions are for municipal uses. No irrigation 

of importance above.
REGULATION. Low-water flow is partly regulated by municipal dams oa.Wes't 

Fork, 40 miles above gage and on Elm Fork, 6 miles above gage. <
AccuRACY.-rrStage-discharge relation permanent. Rating curve well define*! 

from 20 to 75,000 second-feet. Gage read to hundredths twice d«$l#, 
except as follows: February 18 to 21, Weather Bureau gage-height recordte 
of one reading daily used; April 5, seven readings used; April 25, five 
ings used, April 26, 19 readings used; and April 27, seven readings 
Daily discharge determined by applying mean daily gage height to rating 
table. Records good. - ...
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Discharge measurernSnts of trinity River* at Dallas, Tex., during the year ending
Sept.. SO, 1922

'Date

Oct. 23
Dec. 28
Feb. 23

Msdeby-f.

C. E. ElIswwtbJL-^;,-.
R. G. West...    ...

C. E. Ellswortb _ . _ .

Gage 
height

" Feet
- '4'gg
.5.>06
36.15

Dis­ 
charge

,..-),  ;

8tc.-ft.  
3Q Q

28\6
52.2

29,200

,   Date

.Apr. 26
' " 27

Aug. 27

.   -/,Made by 

  do..      

height

 ' Feet 
39.74
42.12

'   4.YO

' Dis- 
charge

Sec.-ft. 
54,700
73, '100

, 83

Daily discharge^in second-feel f of Trinity River at Dallas, Tex., for the year .ending
Sept. SO, "

Day

1   .... ....
2............
3............
4............
5   .... ....

6.1..........
7.   ......
8... ...... ...
9............

10............

11 ..  ..
12............
181  ........
14    .... _'_
15      

16  .........
17........ _ .
18...... __ .
19............
20.     

21............
22..... .....;.
23... .........
24 ..   .
25

26.  ..,.,,_ 
27  .........
28............
29  .........
30   .......
31.  ........

Oct.

22
22
33
72
63

48
48
43
40
38

46
3838'

>'   as  
38

40
43
46
43
46

' 43
43
40
40
4Q

38
,. 38
! : 48'

40
40
38

Nov.

28
26
80

, 43
46

43
43
H(\
40
43

43
,,.-40

46
; ' 43

. 43

43
46
48
46

' 57
,.48

43
T40
40

<  40
' 40
' 88

33
33

  ? ;

Dec.

33
33
30
30
30

28
28

, 26
24
24

26
OfA

36
36
30

. 28
26
22

, 22
32

22
22
24
24

  26

26,
oa
30
40
40
38

Jan.

36
33

' 28
38

' 46

33
30
on
'30
51

57
46
40
,40
40

40
36
38
36
30

SO
33
38
43
48

64
63
63
63
63
66

Feb.

75
66
63
81
Of

7fi

66
63
60
54

43
in
i(\
40
40

40
38
43
33

. 3"8
38'
d-ft

d-fi

57
60

63
63
69

Mar.

75
69
66
57

fA

51
43
48
46

46
43
43
43
43

43
43
43
43
46

43
43
43
30

, 36

.54
63
94

105
102
102

Apr.

137
220
145

10,900
29,500

18,600
12,600
8,600
6,080
5,300

3,580
2,170
1,570
1,250
1,200

1,200
1,250
1,250
1,250

  1,250

840
19Q
230
230

7,020

62,300
72,100
39,.600
20,800
15,000

May

13,200
10,800
9,440
8,160
3,300

3,260
1,810
2,900

66,300
58,400

34,800
20,200
11,700
8,020
6,130

4,480
3,746
3,100.
2,320

 1,480

1,150
2,200
4,120
3,>060
2,290

1,930
1,630
1,200

825
826
800

June

1,200
1,280
1,420
1,810
2,620

5,000
6,900
6,180
5,800
3,460

2,060
1,840

950
700

680
' 600

460
310
310

325
,265
200
190
190

181
190
181
163
154

Jufer

121.
113

I./775
1,350
2/260

680
460

r 340
310
265

..200
154

' 129
113
105

94
- 78

.51
46

154

11*as
57

  54-
51

. 51-
48

. *L
81' '31
"..

Aug.

,- ,51
" 48

80
40
40

38
38
36
33

j 30

- 28
28-'28'
33
36

36
  28
,.28

33
33

'36
36
3$
33
30

26
26
,28 28*'
24

: 8ept.

22
24
24
28
28

24
24
20
20
22

,22
22

' 22
22
24

22
22
24
30
28

26
22
24

; 24
24

24
22
26
26
26

Monthly discharge of Trinity River at Dallas, Tex., for the year ending Sept. SO, 1922

Month

f

October... ___ . _____________________
November.. _ : _________________ . ........
December __________________________
January _____________ _ . _ __ ........
February- . _________ .- ............................
March. ____ ___ . ...........
April    ....................... ...... ..................
May........................-..........--.-...,..... ..
June. _____________________ ..........
July.    ...... -.       ...    .    

September.. ____________________ ......

The year....... ....................................

Discharge in second-feet

Maximum

72 
57 
40 
66 
81 

105 
72,100 
66,300 
6,900 
2,260 

51 
30

72,100

Minimum

22 
26 
22 
28 
33 
30 

137 
800 
154 
46 
24 
20

20

Mean

41.7 
41.2 
28.5 
42.6 
54.2 
55.3 

10,900 
9,490 
1,550 

272 
33.1 
23.9

1,880

Run-off in 
acre-feet

2,560 
2,450 
1,750 
2,620 
3,010 
8,400 

649,000 
584,000 
92,200 
16,700 
2,040 
1,420

1,360,000
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EIM FORK OF TRINITY BIVEB NEAE DALLAS, TEX. ,.

LOCATION. At city of Dallas pumping plant and dam (known as Record Cross­ 
ing plant), 300 feet above Record Crossing highway bridge, 2,800 feet above 
Chicago, Rock Island & Gulf Railway bridge, 1,2 miles above confluence with. 
West Fork, and 5 miles northwest of Dallas, Dallas County.

DRAINAGE ABE A. 2,480 square miles (measured on post-route map of Texas).
RBCOBDS AVAILABLE. October 17, 1920, to September 30, 1922. ,
GAGE. Vertical staff in three sections, attached to pump house; read by W. J~ 

Selby. ' ' '

DISCHABGE MEASUBEMENTS. Made from Record Crossing highway bridge, 2001 
feet below gage, from Rock Island Railway bridge half a mile below or by 
wading.

CHANNEL AND coNTBOL.r-Bed composed of sand and gravel; shifting* - Control 
is concrete dam; permanent. Left bank high, wooded, and not subject to- 
overflow, except at extremely high stages. Right bank medium in height,, 
wooded,'and subject'to overflow.  

EXTBEMES OF DISCHABGE. Maximum stage recorded during year, 20.20 feet at 
10 a. m. April 27 (discharge not determined; backwater' from Trinity River 
existed on this day which affected gage height); no flow during several 
periods. , :

1920-1922: Maximum stage recorded that of April 27, 1922; no flow 
during several periods. .,,...

ICE. None reported: ,
DIVEBSIONS. No diversions except for municipal use, the largest being at the 

Record Crossing plant. The sum of all the diversions is believed to be only; 
a small percentage of the total run-off during years of ordinary flow.

REGULATION. Flow regulated during extremely low stages by, 'city of Dallas 
reservoir at Carrolltpn.

ACCUBACY. Stage-discharge relation permanent, except when affected .by- 
backwater from Trinity River. Rating curve well defined below 1,100 

. second-feet, and fairly well defined from 6,200 to 16,000 second-feet. No- 
measurements between 1,100 and 6,200 second-feet, and this portion of 
rating may be slightly in error. Gage read to. hundredths twice daily and 
oftener during floods. Daily discharge determined by applying mean daily 
gage height to rating table, except as noted in footnote to daily-discharge 
table. Records fair. . :

The following discharge measurement was made by D. A. Dudley: 
February 23, 1922: Gage height, 2.96 feet; discharge, 22.1 second-feet.



B&A.ZOS MVER BASIN w
Daily discharge, in second-feet, of Elm1 --Fork of Trinity-River near Dallas, 

 ' ;-  for -the year ending Sept. 80, t W&2

Day

1-.-.. -.'..._    .......     .               

3.
4........  . _._._   _   _   _.___
5... ...._-.   ...... .......   .......

6....................................
7,... ......   _   ;.._..   _   _. ..___
8.......  . _ .   ...... . .._..
9        .... .   -.:.-
10.......,..,..  -. ,-   ...... ...

11..  . _ _ .__ _.___,.   
12........,.....  . . ... .....
13       .-.    -..-.     . ..!.    .--

14....  .._- ,  _ . _.. ...
15    ...I   .    ...    

16..... ...... ̂   ,   _ . ... _._
17  ... _  .,i_ .__  ..._. __. .,
18,. ............... ...................
19... ...... ......I...... ..............
20....................................

21
22.. .. . _.._... ,_._ . ..,.. ..
23........ .................... ......! .
24
25..    .     .. ... . . .

26....................................
27................. . ..... .....
28......................1.... ..... __ 
29....................................
30........ ................ .. ..'.I...
31   . _._ .. ..,,.  ....... .

Dec.

0.1
&

14
17
17

Jan, '

3.8'.2
.a

14
17

o ;i
.2
.5

14

15
10
8.3
5.0
6.1

6.1
4.4
4.4
4.4
3.2

3.2
4.4
6.1
7.2

10

21
21
21
29
21
14

Feb.,

21
14
14
15
34 ,

  84
10
8.3

, 6.1
21

6.1
4.4
6.1
4.4
6.1

6.1
18
8.3
8.3
6.1

6.1
6.1

14
25
29

21
21
29

.Mar, ,

25
25
31
21
17

17
10
10
10
8. a
.6.1
6.1
4.4
6.1.
8.3

8.3
8.3

14
id .
10
0 0

8.3
17
17
& A

14
10
46 ,
7055 '

176

Jkpr.

*635

200
110,

10,100

110,900

4,760
.1,976
1,330

, 818368'
:, -268

160
116

106
110
200
930
281

96
6447 l
51*3,48<f

ll8,6QO

'May.

9,820
«,8dO
6,050
4,330
1,810

340
268
930

18,100

3,560
780

395
395'
320
295'
222

9ftfl

1,810
2 720

, 1,730
B35

am'290
160
140
236
315

,Jone

670
  855

1,060
1,650

742

3,460
3,310
3,140
2,050

'1,330

, 540,
' 330

.-290 200
152

120
113
8267'
61

116
88
55

. 45
89
25'

67
21
17: 25

July

18
10

892
1,490
1,490;

315
180
113

, 76
192

45
27
12:
8.3
5.0

5.0
.5

0
0

77

34:
4.4

NOTE. Backwater from Trinity Kiver existed Apr. 5-7, 26-30, and May 9-13;.disclMHse estimated by 
studies of other data. ,No flow Oct. 1 to Dec. 26, July.18,19, July 23 to §epi 30; J>eo., 27 (half a day), and 
July (one-fourth day). Stage probably somewhat'affected by backwater Apfr 4,' 8-10, 25, May 2-5,14-16, 
and June 6-9; discharjfe on these days subject to some error. ...  

Monthly discharge of Elm'Fork of Trinity River near Dallas, Tex., for the year ' ' ' '  ending Sept. 80,

-.. Month .:

December. _____ ___________________
January,       ,r - ...... __ .,.. __   .... ........
February... __ ' ______ .......; __ ' .'..* _ I ........

April.....................................................
May;..-....,............... ........... ̂ ...;    ...,_,.
June. _______________ ___ . __ ....
July..... .,____  ....... ̂ _  ....._.   ....   

The year   .. _   ___ . .......................

Discharge in second-feet ; ,

Maximum

17 
29 34 1 

176

3,310 
1,490

Minimum

ao
.2 

4.4 
4.4 

37 
140. 

17 
.0

.0

Mean
"'1.71' 

8.90 
14.4 
21.8 

5,060 
4,370 

657 
. 16,1

859

Run-oflE in 
acre-feet «

106
.X
1,340 

301,000 
269,000 
39,100 
9,900

622,000

NOTE. See footnote to table of daily discharge-

BBAZOS RIVER BASIN 

. BRAZOS RIVER AT WACO, IEX. , : , ;, 

LOCATION. -At Soutlherii Tfactidtt Co/s tertdgerin Waco, McLennan County, 2;H£ 
miles below mouth of Bosque ft^ver and 4J&.mttee above miputli.of Cottoji- 
wood Creek.

DRAINAGE AREA. 25,500 square miles 3 (measured on standard topographic 
maps; post-route map; and topographic map of Texas, compiled in 1899 
by Robert T. Hill, of U. S. Geological Survey; scale, 1 inch=25 miles).

J Bevised smce publication of Water-SiftJriterd^eriSO* UOLIU rilUl til I I and it fl«t to

b« removed from tfo official files, PRIVATE P&8SESSI0N 

«3 UNLAWFUi (R. S. Sup. Vol. 2, pp. 360, S«c
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RECORDS AVAILABLE. September 14, 1898, to December 31, 1911; October 1, 
1914, to September 30, 1 1922. Records of stage have been obtained by 
United States Weather Bureau since August 9, 1900.

GAGE. Gurley graph water-stage recorder' installed March 29, 1918, on down­ 
stream side of pier df Southern Traction Co.'s bridge, 100 feet upstream 
from suspension bridge; Inspected by H. E. Isaacks. For history of gages 

, used prior to March 29, 1918, see Water-Supply Paper 508, page 12.
DISCHARGE MEASUREMENTS. Made from upstream side of first one-span high­ 

way bridge above gage or by wading.
CHANNEL AND CONTROL. Bed composed of sand and gravel; shifts. Banks are 

clay, medium in height, have been improved by the city, and are over­ 
flowed at extremely high stages. Channel straight above and below for 
several thousand feet. Location of control not known.

EXTREMES OF DISCHARGE. Maximum stage recorded during the year, 35.9 feet 
at 2 a. m. May 10 (discharge, 122,000 second-feet); minimum discharge, 50 
second-feet at 11 a. m. March 23.

1898-1922: Maximum stage recorded, 39.7 feet December 3, 1913 (dis­ 
charge not determined); no flow August 20-21, 1918.

ICE. None reported during year.
DIVERSIONS. Record of the Board of Water Engineers for the State of Texas 

shows that numerous small diversions are made above station for mining, 
irrigation, and municipal uses, but total probably does not appreciably affect 
the flow, except during low stages.

REGULATION. Nona
ACCURACY. Stage-discharge relation not permanent. Rating curve well defined 

below 15,000 second-feet and fairly well defined for all stages. Oper­ 
ation of water-stage recorder satisfactory from October 1 to May 5, 
except for short breaks in record January 1^-8 and May 26r3X» and from 
May 6 to September 30 when United States Weather Bureau record of dfie 
reading daily to tenths was used, except for May 10, 11, 12, and 23, when 
several readings were made. October 1 to May 5, mean daily gage heights 
obtained from recorder graph by inspection, or by use of pianimeter. Daily 
discharge determined by indirect method for shifting control, except as noted 
in footnote to daily discharge table. Records fair.

COOPERATION. Record of gage heights furnished by United States Weather 
Bureau May 6 to September 30,

 Discharge measurements of Brazos River at Waco, Tex., during the year ending Sept,
    . 30,1922

' Date

Oct. 24
Nov. 26
Feb. 18
Apr. 20

27
May 10

Made by 

McCashin and Isaacks.
H. E. Isaacks _____

height

Feel 
5.88
5.90

-"  " ft -JWl

8.37
30.2 ,

6-33.6

Dis­ 
charge

Sec.-ft.
Q1 ft

100
r .,» .

2,050 &m
IU,WV  >

Date

TUTmr 11
12
oa

'June 21
Aug. 17

'»OT&,: & 

Made by 

..-.-do..--. . ...   .

C. E. Ellsworth ___ .

height

Fed 
29.2
25.4
15.05
7.25
4.45
4.25

Dis­ 
charge

Sec.-ft. 
«85,100
<>54,300

13,200
1, 810

122
161

Surface velocity observed and coefficient of 0.96 used to reduce tq mean velocity. 
Weather Bureau gage used'beginiiing -with thte measurement.  
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Daily discharge, in secdndtfeef-, of Br&£68 River a$ Waco, .T&e., for the year ending
Sept. SO, 1922

Day

I....... _ .
2...........
3... ... .....
4...........
5   . .

6... ........
7...........
8...........
9  ........

10...........

11.... .......
12...........
13...........
14    ____.
15. __ ......

16...........
17...........
18...........
19   ......
20...........

21    . 
22...........
23...........
24- .- 
25...........

26...........
27   L- 
28...........
29...........
30      
31   .......

Oct.

, 417
360
318
2%
265

242
230
217
24ft
239

211
186
178
171
164

154
150
143
132
119

109
100
98
93
90

84
77
81
75
71
67

Nov.

67
66
63
62
63

63
63
62
61

. 60

60
60
60
59
60

62
61
62
66
63

62
70
70
74
78

91
91
78
73
84

Dec.

134
'184
108
100
88

96
104
111
106
98

96
96
95
93
61

. 88
86
80
80
78

75
84
75
75
75

74
74
74
75
74
74

Jan.

81
81
81
98
67

67
67
67
70
90

83
7r
74
73
74

73
67
73
65
62

61
63
73
75
77

77
78
86

125
125
121

Feb..

121
106
102

<JS
100

93
91

100
102
95

90
86
77
77
77

73
67
77
78
74

73
71
71
70
81

98
102
95

Mar.

117
90
84
81

' '81

74
n
73
74
68

65
62
62
61
59

56
55
63
60
55

55
54
52
55
50

214
138
117

3,800
1,190
1,890

Apr.

455
275

1,960
73,500
63,300

15,400
12,500
9,800

12,200
10,100

27,700
24,500
15,800
11,300
7,600

4,200
34650
4,900
2,450
1,890

1,510
1,250
1,090
1,280
8,100

54,700
74,600
52,600
40,900
30,200

May

32,000
30,708
29,800
25,700
17,800

14,800
17,800
15,800
66,400

117,000

85,300
55,200
26,500
23,300
40,400

38,500
15,400
7,600
4,900
3,650,

2,900
24,500
15,400
5,300
3,350

2,750
2,300
2,3500
1,770
1,660
2,900

June

1,660
1,890
1,460
2,900
2,300

1,770
16,400
20,600
13,100
7,850

4,900
4,900
3,950
3,800
3,200

2,900
2,900
2,600
2,450
2,020

1,770
'1,560
1,460
1,280
1,190

1,030
1,030
1,030

950
1,030

July

876
sob
730

3,050
2,300

1,890
1,110

800
660
660

543
600

1,870
1,110
1,030

875
730
600
600
490

440
394
394
314
278

278
245
245
214
214
186

Aug.

161
161
161
138
138

138
117
117
138
117

98
98
98
98
98

98
98

117
117
138

117
117
98
98
98

98
117
117
117
117
117

Sept.

tfc
117
161
13$
138

139
138
138
138
13»

13S
117
117
117
117

138.
138
13S
161
161

186
161
161
186
161

161
161
13*
13S
138

NOTE. Owing to incomplete record discharge partly estimated Dec. 2, 3,17, 23, 24, 30, 31, Jan. 21, Feb, 
4, Mar. 24, 25, and Apr. 1. United States Weather Bureau record of stage used Jan, 1-8, Mar. 26-31, and 
May 6 to Sept. 30.

Monthly discharge of Brazos River at Waco, Tex., for the year ending Sept. SO,

Month

October                        
November ________________________
December __________________ J       
January _________________ _ ....
February ______________________
March ____________ . . ..
April   .*.:.;.       _^     _   .    .
May.......................... .....I   '
June.  ....  -, .  .,_:.            ...
July..            .,       __ __ 
August. ___________
September ...... ____ . _ . _ . ____ .... ....

The year _____ ,  .. __   .. .  ... .

Discharge in second-feet

Maximum

417 
91 

134 
125 
121

a, 800
74,600 

117,000 
20,600 
3,050 

161 
186

117,000

Minimum

67 
59 
74 
61 
67 
50 

275 
1,660 

950 
186 
98 

117

50

Mean

173 
67.1 

  90.4 
79.1 
87.3 

291 
10,000 
23,700 
3,860 

775 
118 
143

4,040

Run-off in 
acre-feet

10,700 
3,990 
5,560 
4,860 
4,850 

17,900 
1,130,000 
1,460,000 

230,000

7,' 280 
8,520

2,930,000
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BRAZOS EDT1E HEAR COHEO? STAHflR, T8X.

LOCATION. At Jones Bridge, 4 miles below Munson Shoals, 6 miles southwest of 
College Station, Brazos County, 19 miles above mouth of Yegua River, and 
30 miles above mouth of Navaseta River,

DRAINAGE ABEA. 35,400 square miles (measured on standard topographic maps; 
, post-route map; »nd topographic .map of; Texas, compiled in 1899 by Robert 
: T. Hill, of United States Geological Survey; scale, linch=25 miles).

BfccoBDs AVAILABLE- February 23, 1918, to September 30, 1922; ,
GAGE. Standard chain gage on upstream luandrail of bridge installed April 18, 

1922; read by Lamar McRae. Gage from February 23, 1918, to April 17, 
1922, was vertical staff in'two sections on>. fourth pie.r froin'right bank. 
Section 0 to 14 feet was attached to sheet' piling around footing- of pier. 
Section 14 to 52 feet was painted on same pier. . r

DISCHABGE MEASUREMENTS. Made from bridge to which gage is attjached.
CHANNEL AND CONTBOL. Bed composed of sand -and mud; shifting. Location 

of control not known. Banks high and free from vegetation. Right bank 
subject to overflow at extremely high stages (about 40 feet).

EXTBEMES OP DISCHABGB. Maximum stage rec'orded, during year, 49.0 feet 7 
a. m. April 6 to 7 a. m. April 7 (discharge, 121,000 second-feet); minimum 
stage, 5.6 feet March 21-24 (discharge, 380 second-feet, subject to error 
owing to inability of observer to read gage accurately). .

1918-1922: Maximum stage recorded, 53.0 feet, 1 to 3 a. m. September 12, 
1921 (discharge not determined); minimum stage, 3.75 feet September 4, 
1918 (discharge, 92, second-feet).

ICE. None reported during year. '"
DIVEBSIONS. No important diversions above or below station.
REGULATION. None. A lock and dam is being constructed by the War Depart­ 

ment about 25 miles upstream, which may eventually regulate the flow during 
extremely low stages.

ACCUBACY. Stage-discharge relation not permanent. Rating curve well de-
,   fined below 40,000 second-feet, and poorly defined fpm 40,000 to 114,000 

second-feet. Gage read to tenths twice daily. Daily discharge determined 
by indirect method for shifting control, except as noted in footnote to daily- 
discharge table. Records fair.

Discharge measurements of Brazos River near College Station,'Tex., during the year
ending Sept. SO,

Date

Nov. 13
25

Dec. 15

Feb. 19

Made by 

J. T. L.'McNew.,  . .

J.T.L. McNew. ._..._
.....do,- ._.   _ ._.._
......do:...  ..........

Gage 
height

Feet 
5.65
5.70
6.00
6.30
6.00

Dis­ 
charge

Sec.-ft. 
565
590
551
474
518

Date

Mar. 28
Apr. 19

30
July 8

Made by 

/. T. L, McNew.......

J. T. L. McNew.... ...

Gage 
height

Feet 
10.6
13.17

. 46.85
7.90
4.76

Dis­ 
charge

Sec.-ft. 
4,100
7,900

"112,000
3,540

456

1 Surface velocities observed and coefficient of 0.95 used to reduce to mean velocities.



BKAZOS TSIVEK BASIN

ending Sep*< SO, 1982

' -»a^r-

i
 2T ...u.  ,
£. - ....'-
4...   ....
5.  ......

ft,....,--..7-.-  :.
8.. ....... .
9....... ...

10.... ...

ii..  ::_  
12-.,...-..
13..........
14..... ..
15.-^^ .

16   ...^
17.. ........
18,
19.....  
20..........

21   ......
22..........
23.... ...
^A.... ......
25.. ........

26   ,^27.......,.;
28... .......
29..........
30  .......
31    ,..,.

cictr

', :

JtW

'

.N&y:

1,500

'' ' J  

565

,

' 578

590

570

 

; -|3ec.

.

 ' '

570

RK1

512

1

Jan.''

 ' :. : 
" i

' 512

t

*' .

, 474'

496

F*l>.

496

518

619,

2,160
4,750
5,110

-Mar. 1

!6,.'230»
5,230
'4,310

, ,1,S50
1)140

  825"
' 825

. 825i
660

 ' 550

550
550
550550'
550

550)
55df
550
550
460,

380
ODA
QQA

380
605

1,490
4,000
4,810'
4,310

34,800
88,800

ApB/

24,200
IP, 000
10, 800
86,500
98,600

121,000
101,000
85,200
45,600
33,000.

28,200
34,100
33,000
25,300
17,900

13,000
10,300
7,,«60
7, I666
7,980

5,110
4,640
4,100
3,800
3,800

.21,900
60,400
94,500

114,000
111, 000-

Majv

.9fT,300
109,000
117,000
1J8,000
116,000

101,000
92,500
31,800
45,900
64;W>i

87j000
98,200

102,000
73,400
51,800

74,600,
81,300
49,400
37; 500
33,500

28,800
25,300
41,800
36,500
21,100

13,900
12, 100
10,300
8,840
7,980
7,180

June

S.i330-
4,640

: 8,m

5 870

...'AW
 -7, 660'
20.000
23,200

: 19, 000'

9,926
9,560
8,840

.8,300
8,140

6,006
5,480
4,990
4,; 750
4,640

4,420
4,000
3,600
3,410
3,410

3,410
3,230
3,050
2,870
2,780

JolST

2,980

2! 780
,2,620.
1 2;460

2,870
8,140
,8,600
3,050
2, TOO

2J540
9 sun
2,460
8,300
2,780

2,870
2,960
2,870
2,540'
2,460.

2,300
2,220
2,080
1,920
1,920

1,700
1,630
1,630
1,«30
1,560
1,420

,Jw&.

i*m
1,280
t,2W
'1*080

1 ?, 140

1, 140
%<fee
1,080P,i4o

,1,086

1,^010
1,010
1,010
wo
1,010

945945'
885
885
885,

825
825,625'
825
825

742
716
715
715
715
715

iS«*.-.

550
' 550

  550
550
550 5 " kit

" 505
. 505

' 480
460

'466
460
460

  460
460

460
' 480

,480
  '480

d4ft :,?m
440

  * ^Q0
400
400

400
400
400
400
420

NOTE. BracecT figures sbpw estimated mean discharge for periods included. Discharge Feb. 26 to 
Mar. 31 subject to some error owing to poor condition of gage. :

Monthly discharge of Brazos River near College Station, Tex., for th$ year ending
Sept. SO, 1922

Month

December _______________ . ..................
January... _________ _ . __________ , _
February. __ _ _ ________ ::L _ v.-'J.'i.-i _ .- _ 1
March. ___________ _______________

May..............,,..........................'..........!
Ju6e...;..i,--':  -  . --- I- ;-    - ... .
JUly......r -._........^-.    ..-;.     ..-.... -- ..
August- .. _____ L ___ I..:' __ i .'.  :  ...i:.- '..:-'.. i
September. __________________ . ______

' 'Thonjaif '     . .

Discharge in second-fee^ . :

Maximum

38,800 
, 121,000 

1'18,000 
23,200 

. ,3,600 
: 1,350 

550

m fwm

Minimum

380 
3,800 
7,180 
2,788-, 
1,420 

715 
400,

Mean

1,500
945 
539 
506 
877 

3,760 
t300 

800 
'7,040 

2*430   ; 955 
. .463;

& 810 i

Run-off- ta 
acre-feet

92,206 
56,300 
33,200 
31,100 
48,700 

231,000 
2,340,000 
8,620,006 

, i '419,000 
150,000 

    < '58,700 
, . , ,27, 600

:t 1i WO, OOP

pF BRAZOS RIVEB AT CRYSTAL FAILS, TEX.

.-^-AV Wallier-OaldWell Water Go.'s pumping plant, one^oiirth of a 
mite ndrth' of- Crystal Falls^ Stephens County  , I mile above mtftiibh of Hubbard 
Creek, and 10 miles north of Breckenridge.   ' '  ' - ' '  ' 

DRAINAGE "iuisA.-^-Not measured. , . , : ", r



SUBFACE WATER STJEPL¥^ IflSgj PAST VIII

RECORDS AVAILABLE. Gage height from NoVeflaber 12, 1921, to September 30j
1922.

GAGE. Vertical staff on right bank, opposite pumping plant; read by pumpman. 
DISCHARGE MEASUREMENTS. Made by wading or from highway bridge 500 feet

below gage. 
CHANNEL;AND CONTROL. "Right bank high and fairly clean; left bank wooded

and, is overflowed during extremely high stages. Control is formed b^r
concrete: dam about 800 feet below gage. 

EXTKEMES OF STAGE. Maximum stage during; period November 12, 1921, to>
September 30, 1922, 18.25 feet at 10.30 p. m. April 30 (discharge, not deter­ 
mined) . No flow during long period. 

ICE. None reported during period of record. 
DIVERSIONS. Large part of ordinary flow diverted for municipal use and mining:

purposes.
REGULATION. Low-water flow partly regulated by dam above gage. 
ACCURACY. Stage-discharge relation permanent. Rating curve not developed.

Gage read to hundredths twice daily. Daily discharge not determined.

No flow on November J.2, 1921, when station was established. No discharge 
measurements have been made during the year.

Daily gage height, in feet, of Clear Fork of Brazos River at Crystal Falls, Tex.,forthe 
year ending Sept. SO, 1922

Day

1  .....  
2       
3..   .......
4       
5.. . ......... 

6... .........
7      
8.....   ....
9.... ....... .

10... ...... ...

11.... ...... .. 
12... .........
13      
14....   .....
15      

Apr.

0.87
.43

.84

.74
6.99

13.34
5.12

3.52 
1.06
.60

' .38 
. .27

May

16,40
4.22
2.82
4.18
4.65 

3.44
2.39
2.49
3.98
6.65

9.35 
9.70
5.10
1.21 
1.00

June

0.31
.53
.84

2 26
3.06 

2.32
1 78
1.30
1.14
1.19

.95 

.66

.50

.42 

.34

July

0.17
.19
.36
.59
.38 

.32
30

.20

.11

.12 

.12

Aug.

0.07

.......

,02
04

.02

.03

.03

Day

16... .........
17. ...........
is
19
20. . _ .... 

21...-....'....
22.. ......... .
23        
24............
25       

26  .........
27     
28... .........
29...     .... 
30...... ......
31      

Apr.

0.17
.16.
.15
.14
.11 

.06

.06

.21
1.04
1.44

9.38 
15.63
13.02
13.40
17.75

May

1.01
1.57
2.04
1.50
1.30

.87

.81
,68
.57
.57

.52 

.43

.40

.40 

.45 

.37

Jnne

0.29
.25
.58
.28
.24 

.42

.43
3D

.31

.27

.24 

.21

.21

.19

.18

July

0.10
.10
.09
.09
.10

.10

.09
, .OS

.0

.06

.05 

.03

.03

.02 

.01 

.01

Aug.

    _

.NOTE. No flow Nov. 12 to Apr. 3, July 24, Aug. 2-6, and Aug. 12 to Sept. 30. No record July 9-12 

LITTLE RIVER AT CAMERON, TEX.

LOCATION. 200 feet below city pumping plant, half a mile south of Cameron, 
Milam County, 1 mile above Gulf, Colorado & Santa Fe Railway bridge t 
6 miles below mouth of San Gabriel River, and 25 miles above confluence 
with Brazos River.

DRAINAGE AKEA. 7,010 square miles (measured on standard topographic maps; 
post-route map; and topographic map of Texas, compiled in 1899 by Robert 
T. Hill, of United States Geological Survey; scale, 1 inch=25 miles).

RECORDS AVAILABLE. November 1, 1916, to September 30, 1922.
GAOE. Vertical and inclined, staff; three sections attached to ^rees on left bank 

a short distance below home of pumpman; read by M. H. Hayes or R. G. 
McClellan. , . , ;

DISCHARGE MEASUREMENTS. Made from cable at gage or by wading.



BRAZOS ,B«VE#

cscjBrradL.   Bed composed of, rook, gravel, and sa^j,\.free 
vegetation; shifts. Banks composed of tjlay and gravel; medium height; 
wooded; subject to overflow only during extreme stages., .At _a stage of 

'about l&itfeet > ^discharge, 6,950; seco4d«-feet), water begins, $o ente£ f old 
channel a mile above gage and returns to main channel below the gage; 
c6?BHgequ«ntly ? 'ik|l records <>f -discharge /greater than 6,950- sesond-tfeet, do 
not repi^sent, t^ie total floisfof th^streajjn, but only that in the rhain channel. 
Ricjck a|M graver sjijoal 100 feet below* gage serves as control* for low and 
medium stages; shifts. During extremely high stages oft Brazos River, 
backwater may reaeJi gage,. ,1. ^ | ';-*J. '. 

TBBSIES OF Di8i?B;ABGjS.  Rfaxitnum stagb recorded iduring year,; 34.7 feet on 
April 5 (discharge, 14,700 gecaad-feet^detepanineS by exteii&on of rati4ig 
curve and subject., to error); minimum discharge, 122 second-feet on Sep- 
tej$ber 10. _;:,;' ;"- ! -  '.    ' ;'   ' ' \-_ , , _   !,.»''; ' f.i 

.1917-ii922: Maximum stage recorded;* 49.5. .feet ',at 2.30 pi.^jL Septemb^J: 
l67 1921 (discllarge; 647,1300 second-feet, determined byi M6pe method1, 

v^ue of 0:035t^r ";io" in'Kutterfs fomiulai ' This w&3,total discharge 
^ miaimuBai' stag©,- 0.7$ foot ^t 7 & m., September',3, 5, and 7;,

_
J?B.   iljrone i reported. ; 
BrvEB«3&ONB<*t-Numerou»'8mail. diversions a^e made for^mgatirttt^Vi municipal 

., us«s, bu$suchYdive^o.ns!JMi;ye little effect oii flow1 at 8tatio»,;;;^xcept during 
e:d!remery low stages. ; Htecords'of thel Board of Water Engineers for.ttie 
State of Texas show that, -About 2, 500^, acres, have been decked irrigate^ 

,,. al^eve the station. ''TSTe di^jersioitt pf coB^equeftce bejow the statton. During 
time of- low flow, water pjofflped by Cameron Power ^ lAjfifi Co. affecig 

. tbe flow- at this station. See also ".Channel a,nd control?' | V;: 
REGULATION.   Slight effect of pumping for city of Cameron. 
ACCURACY.   Stage-discharge relation not permanent. Extremely., high stages 

of Brazos R^ver may .cause backwater at this station. Rating curve well 
defined* 'from '£ to T;5d6 second-feet, arid1 fdirly wet defined to I4;0d0^on^ 
feet. N However, this curve is for main channel- only. Above- a discharge*- 
of about 6,990 second-feet,' water enters an old channel about a mile above 

i . %gage and returns to river below the gage. Gage read to hundredths twice 
daily and ' oftfctaer 'duriHg floods. Daily discharge determined, by indirect 
method for shifting control, except as noted in footnote to daily-discharge 

"j, ,, table. ^.Records fair. , :>;. ;

',&i$ckarge "nkeasurejij&ents of Ifittle River at C&meron, Tex., during the year Endin
' ''   '  . ,1^'. '~.   '-,.'..   . Sept. SO, 1982  ' ' ^ ';';

'"Date
> » i , f 
 ',. ,  c

Oct. is'
NOT; 24 
Feb. 16

.''.^Made by.-^
;:; : ,. t

.-i..do.i--. ____ ... 
D.A.Dudley-..  .

$b
«*
2.84
2.45

Dis­ 
charge

" Sec.-ft. 
520
308 
218

Date

Apr. 17
July 8 
Sept. 29

Made by  

C-E, Ellswortb __ ....

Gage' 

height
!' '

Feet "««!"
..&.OL. 

2.24

/ M
Bis^s:

charge1
/u-jjij- '-.
.8K.jt.
  2,470

m
165
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Daily discharge, in second-feet, of Little Rwer o* Cdmer&n, Tex.j for the yewwnMng

Day

i _  .-.. .;.:.
"3     ...
4     ...
5- .   ,.

6...........
7   .... , r .
8   ._.»....
9... ,_., ..
10      

It.'".... .....
12... ........

14   .'  
15...........

16..L      ....
17.;.......,.
is..:........
19...........
20      

21,. ..i ___
22...........
33.,..  ,,.
24...........as,:....:...;;
26 -^.. 
28...........
29..;,.    
30     .
31  . .......

Oct.

1,680 
957 

'889 
889
855

787 
753; 721
721 
680

658 
596 
596 
596 

. 534
 508
..488 

472 
472 
441

tffi 
410 

.379 
370 
348

348 
- 382

  324

Nov.

324
'; 

 .sit 1

; 364

456 
394

Dee.

441 
565 
923 
787 
705

503 
410 
426 
426 
394

379 
379 
394 
364 
332

332 
302 
286 
286 
302

270 
270. 
255 
255 ass

270 
270 
255 
242 
242 
242

Jan.

228 
228 
216 
216 
216

216 
216

216 
242

255 
270 
302 
270

. 255

286 
302 
348 
317 
286

242 
216 
204 
216 
228

242 
286 
317 
721 

1,600 
787

Feb.

>. 565 
518, 
426 
364
317

317 
286 
270
255 
256

255 
255 
228 
221 
209.

. 209 
209 
209 
209 
209

209 
209

  302

3,4*)
2,880 
1,760

Mar:

3,510 
. 1,380  '534

394

379 
317 
302 
286

270' 

270 
255 
242

..;&* 

228 
216 
816 
199 
199

187 
187 
187 
187

: 1,020
3,650 
2,160 

957 
3,880 

12,900 
12,000

Apr.

3,200 
2,440 

J.2,900 
14,600

13,200 
12,500

lolsoo
7,460

5,740 
5,640
5,500

2,790 
2,520 

.2; 36ft 
2,200 
2,040

1,880 
1,760:

12,600

12,809 
12,400

    ' i '' '

  May

12,900 

is! 600^

12, m
'12,900 

9,670 
10,100 

  8,950

8,'SIO 
9,050 
9,670 

. 8,'760 
8,660,

 wa®,
12,300 
12,208

10,600 
9,986

4,820

4,026 
, 3,600 
S380 

i 3»300 
3,150 $'240' '

' June

3,690 
3,,Q60

&,m
2,790

2,400 
2,790 
3,, 160 
3,510

3,020' 
2,440 
2,. 160

1^640 
1,480 
1,386.

1,880 
1,440 : 
1,130. 
1,130 

,1,130

1,060
,,,957 

889 
821' ' 753

f . ' !

^

i .-,721 
689

. .,721

'. 763, 
689

  :S*7

! 721 
 658 

'596 
. \ 'S34

472

379 
348  

" m'
286, 

286

242, 
228 

' 816.'

Aug.

 i->-9»

"ft. 
  I

192: 
,192 
J92

I«|, 
W

1'69 
Mfc 
158 

' '148 
. W,

  136 
, 138 r

134 
,133
rlSl

Sept.

> 131 
129 

' 127 
127 
127

127 
127 

,. 135 
124 
122

154 
> 221 

236 
229 
204

194 
197 
190 
185 
178

^rti
,<<!& 

160 
156 
154

152 
150 
148 
148 
148

NOTE. 'Braced figures show estimated mean discharge for periods m<?lv4ed,.; , , :     , ,
>;.   ' , . _,,,. ... f -ji .^ ri ,, |   , 

Monthly-discharge of Little River at Cameron^ Tetx.fjor tkeyepr en&vnfifajot.'8.0,1982

Month '

April.....-.....,,.,_^  .............. ........ ... ...

June... ...*.» __________ , _____ . _ . ____
July.................... .................................
August. .
September.   .   .     ....   .......   _   ..-

  ,         ,,_   'T7~" '_    '"T 7'.)T1 '

, Discharge ip secomd-fept -, < ,

Maximum;

1,680

923 
.. 4>«OD 
,, 3,460 

12,900 
14,600 

' 14,200 
5,210 
^«7 

216 
236

14,600

, Minimum;
 » A)ci'h; f

^

242
"«  

187 
1,640 
3,180 

753 
216 
131 
122

1 .Mean

  587 
340 
379

-'   « 

1,530 
6,940 
9,280 
2,120 

' .'507 
173 

, 1«0

I* 8!10,

_,,,;  '.      " -

i i ' < 
kun-ofl in 
&ere-feet

;,!y;;, 
v i . ,36, 100 
H ' 20,200 

23,300 
, ,20,200 
' ' 29,800 

94,100 
413,000 
569,000 
126,000 
31*800 
10,700 
9,530

r 1^380,000



,ffif«TLY, 1922, PART; VIH

 '  >   .    "  . .-.v . COLORADO RIVER BASIN .... , v ; '.r,v, ',j< 

COLORADO RIVER AT BAI1IN01R, TEX.

LOCATION. At Hutehitts Avenue highway bridge, 800 feet below Gulf, Colorado 
& Santa Fe Railway bridge at Ballinger, Runnels County, 1 mile above 
mouth of Elm Creek.

DRAINAGE ABBA. 12,500 square,miles (revised; measured on standard topo­ 
graphic maps; post-route map; and topographic map of Texas, compiled 
in 1899 by Robert T. Hill, of United States Geological Survey; scale, 1 inch= 
25 miles).

RECORDS AVAILABLE. December 1,1, 1915, to September 30, 1922. Records 
of stage have been obtained by the United States Weather Bureau since 
July 1, 1903; current-^meter measurements were begun May 29, 1915.

GAGE. Chain gage attached to downstream handrail of bridge; read by A. J. 
Voelkel. Zero of gage-lowered 1 foot on May 4, 1921.  ,'!

DISCHARGE MEASUREMENTS. Made from downstream side of bridge or by 
wading. ,

CHANNEL AND CONTROL, 'Banks consist of clay and gravel; medium height and 
wooded; subject to overflow at extremely high stages. Bed coniposed of 
hard clay, sand, and gravel; shifting. Control is shoal 1,000 feet below 
gage.; subject to change. . .

ICE. None reported during, year.. ' ;-
EXTREMES or DISCHARGE. Maximum stage recorded during year, 26.0 feet", 

during night of April 26 (discharge, about 28,000 second-feet, determined 
from extension of rating curve and subject to large error). No flow October 

r 1 to November 30, Mairch 7^-24, an4 April 18-23. .
1916-1922: Maximum stage recorded that of April 26, 1922; no flow 

during several periods. »
DIVERSIONS: During/low $tajfe$ a large part of the flow is diverted & few miles 

above the station for irrigation. Records of the Board of Water Engineers 
for the. State of Texas show that about 6,000: acjes1 have been declared irrip 
gated above the station.

REGTTLATION. None of consequence.
ACCURACY. Stage-discharge relation not permanent. Rating curve fairly well 

defined from 0 to 16,000 second-feet. Gage read to. Imndredths twice daily. 
Daily discharge determined by indirect method for shifting control, except 
from April 3 to August 9, when daily mean gage height was applied to 
rating table and as noted in footnote to daily-discharge table. Records 
poor. ,

Discharge measurements of (Jetorado River at Ballinger, Tex*, during the year
ending Sept, SO, 1922

Date

Nov. 8 
Jan. 13
May 2

Made by  

Ellsworth and Dudley. 
R. Q. West..._. ......
C. E. McCashin........

heigljt

Feet 
«-.u3 

.24
18. SO

"' ' '-  -

Dis­ 
charge

Sec.-ft. , 
0.0 
.8

»15,200

Date

May 4 
July 30

Made by 

C.E.Mce«*ia.ii;.'. 
/Trfgg Tvtckell._ .

"*""'   T."T

height

feet 
7.66 

.94

Die- 
charge

Sec.^. 
4,710

17 R

« Below point of zero flow.
* Surfao* T^oeittee. taken for f*rt of meas^earent and coefficient HSedi {tB reduce tp mean velocities.
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Daily discharge, in seconds-feet',- Of ^^tc&o?$&£t$*^'&G&lingert Tex., for the year
ending Sept. SO, 1922

' Bay

I.....   .... ..
,-2,,.^....,,..,^..

3 ___ ....... ......
^.......^...-..c---
.5...................

6  ................
7  .......... .. .
8..  *'  -._"
9-   _T -., . _ .

10.  ....-: i-j..:!....
11.  ..'..." .. :..
IS................. ..
13.. .................
14...................
15,........_.'...,.j...

16.. ....... ..........
17...................
18.'... .....'.. -.::....
i^.-  ,:-...,....

XV| *20...................

21...................
22-.......  .....
23
24
25--.'.. i. .'..,._ _.cv..-

 26.1  .'..I::... _ .
28
 29........ _ ........
^..    ... . . ,..
il    ...I...'..!..

Dee:

'

1.0

1

Jan.

a?

.' ,!

Feb.

   
- '

as

s

J

Mar.

1 0.&

  '

- ...

, .

T T*

I .'

:  ,..

, 90   

' 194 r:.
473  

' 311
179
122
48 '  -

1

Aipr.

24
.- 14 'b'm

2*080

700
500

16J20Q
2J940

800

" 600
385,
116

1 .58
, 54.

4
1

< "  ?

.;   :! i

750*
1 76fl

3%-Mfc
22,1002?-soof
14(800
2,760

May

9,710
15,900

"tfiMO

2/580

1,410
920

. 200
1,840

' .4,07,0

1,920
9QQ;
650

,  478,,
18,200

12,500
10,800
.3,480
,1,760
l,'34<i'

"%m

75T
550'.4&

!/ 410

 '365;
320-   - aw
/860,
rao

;S65.

June

., 2SO;
' *2;868
6,650
2,760

1,480
2,670

! 1, 130
750
650

178
, 410

298
,:! 347

218

194
188

1+300
2,000
1,270'

750
:-.- 525.

,320
"''*»'

185

-./161.
143' ''MS

 MB-
103

July

rp5
410

i;2W
23ft
119

   ^i 
267
207
194

' 162
113

" '96
  s
1 60'

,   58
50

42
38

, - > ,3ft
34

 '-. '"87

' 2& :

28
  22 ;

01   .: 2}<
  :H

14
15

,-V-lfi1 '-le-^
 .:':18-

Aug.

10,.
9.2
'8.4
7.6
6.fr

,10
1 ft=2'

9.2
0:2

,,,.26
"17
12
12
«n . .6

'V< .'

7i6'  'ftV
. 6.0,

, ?' 6
b(9;2'

'   «'4-
8<4i
7.8
ao
i ft

.«,4;4;:
?:6" &4 '

/.&A  a*
;':6i8

Sept,"

4.8
4.4
Ale
5.6
4.4

3.2
2.4
.2.fl
2/4

78

16
1228 '

, 25
16,

, 11
9.2

, 6.8
26
32

4.8
. 3.6
' 2.4

2.0
2.0

1.8
1.8

1 1.6
1.4
1.4

Braced flgures gbciw estimated flwaa^digcbswrgei% w 
iej3orded. Di^ehargp; Apr. 36-28 from estenstqn of rating curvex

' '"' '  -"* !'   . -.- ! < .-,.' . ;!  !:..,'*

Monthly discharge of 'Coldr-adti River at
Sept. 30,

periods indtoated..., J$o flow .for .periods not 
ex aflq subject Wlafgie error. ' ' '

3Va?.j for- the^ year-'ending

r ' '' ''"itfbntli ' ; '"'" ' 
'' .-  '.;' .. f . ' * -    .,, i ;

1 ' ' \' ',,{'. . ,l! !' . .: 1 , :.;  :

fie!oembrir....l:..:iL::L-j.L. .:.: .....  .....  .......

February.  _ ..........................................
March ___ .... ___ ___ ___ ... _ . _ .....
AftrH  -..J:'J...vJ   -i-C...'..^.A'...'... :...... .-^^
May.... _ ... ___ .... _ . _ . ____ ..:.. __ .^.^.

July   ................. .............................
August. _ . _________________ __ '. .......
Septeteber-w.^   ....   ,,r ..^..... _ ....... _ . _ .   *

The year..... ___ . ________________ 

1 Difech^rge in second-feet

Ma^aUtti

473 
 -..^.ZjLQW 

18T200  " ;1 6,'650 
1,200 

26 
; , ...78

24^ $00

MinUnum

0

' rf 
103 

13
4.4 
1.4

0

Mean

 -><*ljQi;
».5 
-.5 

45.8 
&9JO , 
3,490 

956 
120 

U03 
10.6

716

livjn-off in 
' acre-feet    ' i

it',, < 61 
30 

'   'I 28 
v 2,820

56^900 
7,380 

555 
631

518,000

" Estimated; see footnote to,|able of daily discharge, , 
NOTE. No flow during (Mdber and' NotemWr.

COLORADO RIVER HEAR CHADWKJK, TIX.

owLOCATION. At Gutf, Cotofadb &'Sahta f^s 'HattWay brttfee
Chadwick dam, 1 mile above mouth of Elliott Creek, 2 miles west of Chad- 
wick, on line between San Saba and Lampasas counties, and 2^j miles 

  below mouth of San Saba River.
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DRAINAGE ABBA. 26>400 square miles (measured on standard topographic 
maps; post-route map; and topographic map of Texas, compiled in 1899 by 
Robert T. Hill, of the United States Geological Survey; scale, 1 inch=25 
miles).

RECORDS AVAILABLE. October 21, 1915, to October 31, 1922, when station was 
discontinued.

GAGE. Vertical and inclined staff, in four sections on right bank, 75 feet upstream 
from railway bridged A high-water section is painted on second concrete 
pier from left abutment of railway bridge; read by A. G. Walker. For 
history of gages used prior to April 1, 1920, see Water-Supply Paper 508, 
page 28.

DISCHARGE MEASXJKEMENTS. Made either by wading or from railroad bridge 
at gage, or from Red Bluff highway bridge, 2J^ miles below gage.

CHANNEL AND CONTKOL. Bed composed of rock and gravel; shifts slightly. 
Channel straight above and below station for 1,000 feet. Left bank high, 
rocky, wooded, and not subject to overflow; right bank medium in height, 
wooded, composed of clay and gravel, and subject to overflow during extreme 
stages. Location of control not known, but current-meter measurements 
indicate that it shifts; affects stage-discharge relation at low stages.

EXTREMES OF DISCHARGE. Maximum stage recorded during year, 51.5 feet 
at 3 p. m. April 26 (discharge not determined); minimum stage, 0.70 foot 
November 20 and 21 (discharge, 45 second-feet)*

1916-1922: Maximum stage recorded that of April 26, 1922; "minimum 
stage, 0.16 foot August 22 and 23, 1918 (discharge, 1.5 second-feet).

ICE. None reported during year.
DIVEESIONS. No large irrigation works have been completed in drainage basin 

above station, but tracts ranging in size from 5. to 1,500 acres adjacent to 
the main river and tributaries are irrigated by diversions. A large part of 
the irrigated area is in Runnels, Brown, and Mills counties and along Concho 
and San Saba rivers. Several small dams have been constructed in the 
drainage basin above station. Chadwick dam half a mile above creates 
a small pond and serves only to divert to a water wheel that has not been 
operated for some time. Records of the Board of Water Engineers for the 
State of Texas show that about 30,000 acres have been declared irrigated 
above the station.

REGULATION. None of consequence, except possibly during extremely low 
stages.

ACCURACY. Stage-discharge relation not permanent for low stages, but not 
seriously affected during medium or high stages. Rating curve well de­ 
fined below 80,000 second-feet. Gage ordinarily read daily to hundredths 
during low and medium stages, and to tenths during high stages, but ob­ 
server's readings subject to error. One reading a day may not be/ true 

- index to discharge, owing to rapid fluctuations. Daily discharge determined 
by indirect method for shifting control during low stages and by applying 
gage heights to rating table for medium and high stages, except as noted in 
footnote to daily-discharge table. Records poor. v . . -'!

Discharge .measurements of Colorado River near Chadwick, Tex., during the year
ending Sept. SO,

Date

Nov. 19
Jan. 11

Made by  Gage 
height

Feet 
0.70
.78

Dis­ 
charge

Sec.-ft. 
45
62

Date

July 28
Oct. 6

Made by 

TVfiny T^wi/iTiAll

Gage 
height

Feet 
1.37
.87

Dis­ 
charge

Sec.-ft. 
177
101

101120 25I WSP 548  3
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Daily discharge, in second-feet, of Colorado River, near Chadwick, Tex., for the 
period Oct. 1, 1921, to Oct. SI, 192%

Day

1. _ ....
2.-    
3
4--.-....
5-.   

6.. ......
7-. ......
8---   
9-     
10-.   

11.-    
12--.. ..
13........
14........
15--......

16_--....
17.-    
IS.-....:.
19--......
20..   ...

21--..,...
22-. ...
23..   
24........
25--  

26.   
27.    
28--    
29-  ..
30--    
31 __ ....

Oct.

91
99
202
305
235

195
151
107
91
75

66
63
60
60
63

60
57
57
57
54

54
54
54
54' 54

51
51
51
51
51
52

Nov.

54
54
57
54
54

54
54
52
51
52

52
51
48
48
48

50
50
48
46
45

45
48
51
57
57

60
60
57
57
54

Dec.

54
54
51
48
48

48
51
57
72
75

79
75
72
69
69

75
74
74
72
69

69
66
66
66
66

69
69
70
72
75
83

Jan.

85
81
77
77
62

62
62
62
64
64

68
68
64
64
64

68
68
70
69
68

68
70
70
70
70

74
77
79
81
70
74

Feb.

81
77
77
75
75

75
. 77

77
77
75

77
77
77
75
70

68
64
64
62
62

62
63
64
64
63

62
62
64

Mar.

64
68
70
70
74

74
72
70
70
69

68
64
62
58
56

54
52
50
50
50

50
52
52
50
81

70
342
615

1,250
8,260
2,600

Apr.

1,180
705
575

17,300
26,800

7,220
6,460
4,650
4,210
18,600

26,600
6,120
2,240
000
705

615
335
305
305
245

210
205
200
1%

17,300

86,000
81,800
88,400
77,900
68,900

May

67,300
63,700
50,400
59,700
56,100

54,300
4,870
6,370
7,870
9,430

6,000
5,660
4,010
2,870
14,800

34,700
37,800
48,100
25,200
6,340

6,340
5,310
4,760
3,810
3,610

1,250
900
750
705

5,310
3,810

June

3,230
1,320
1,250
5,820
10,400

8,520.
7,850
3,050
3,320
1,840

1,390
1,120
900
800
705

705
615
615
465

1,600

1,840
1,390
1,060
900
705

575
500
395
335
277

( July

200
230

1,460
9,300
11,000

4,540
1,680
1,250
900
758

615
535
465
395
341

277
264
250
235
230

225
210
147
103
195

190
184
178
173
173
169

Aug.

169
167
159
155
139

125
125
121
125
141

311
283
143
143
139

139
139
137
125
125

107
107
105
103
103

103
105
103
103
101
101

'Sept.

105
105
103
103
103

103
103
105
105
103

103
105
104
103
103

105
105

. 105
103
101

103
103
103
107
111

117
117
121
141
121

Oct.

109
105
105
105
105

101
101
101
105
103

101
101
101
105
105

105
121
121
117
117

113
113
109
109
113

113
117
117
121
117
117

NOTE. No record and discharge interpolated Oct. 3, 7, Nov. 11,19, Dec. 17, 28, Jan. 7,19, 28, Feb. 25, 
Mar. 10,16, 27, May 8, June 4, July 10, 27, Aug. 23, 25, Sept. 5 and 13. Discharge Apr. 26, 27, and 28 from 
extension of rating curve and subject to error.

Monthly discharge of Colorado River near Chadwick, Tex., for the period Oct. 1,
, to Oct. 31, 1dm

Month

1921-22

March... ___ . __ . ________________  
April..                        .....
May  ...........................................    
July..    ........ .               .

The year.. ...  __________ ________

1922

Discharge in second-feet

Maximum

305 
60 
83 
85 
81 

8,260 
88,400 
67,300 
10,400 
11,000 

311 
141

88,400 

121

Minimum

51 
45 
48 
62 
62 
50 

198 
705 
277 
103 
101 
101

45

101

Mean

87.9 
52.3 
66.4 

  70.0 
70.2 

474 
18,200 
19,400 
2,100 
1,196 

137 
107

3, 510

109

Run-off in 
acre-feet

5,400 
3,110 
4,080 
4,300 
3,900 

29,100 
1,090,000 
1,190,000 

125,000 
73,100 
8,430 
6,380

2,540^000

6,730
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COLORADO RIVER AT MARBLE FALLS, TEX.

LOCATION. At steel highway bridge one-fourth mile south of Marble Falls, 
Burnet County, 10 miles below mouth of Sandy Creek, 16 miles below 
mouth of Llano River, and 23 miles above mouth of Pedernales River.

DRAINAGE AREA. 32,200 square miles (measured on topographic and post- 
. route maps.)

RECORDS AVAILABLE. October 1, 1916, to September 30, 1022. Miscellaneous 
discharge measurements were made in 1902. Records of stage have been 
obtained by the United States Weather Bureau since January 1, 1908.

GAGE. United States Weather Bureau weight-and-tape gage on upstream side of 
bridge; read by M. M. Galloway.

DISCHARGE MEASUREMENTS. Made from bridge or by wading.
CHANNEL AND CONTROL. Bed composed of solid rock. Bank composed of 

rock, gravel, and clay; wooded, high, and not subject to overflow. Rapids 
just below gage serve as fairly permanent control.

EXTREMES OF DISCHARGE. Maximum stage recorded during year, 22.3 feet at 
about 1 p. m. May 1 (discharge not determined); maximum stage, 1.10feet 
at 7.30 a. m. October 30 and 31, and 7.30 a. m. to 5.30 p. m. November 20; 
(discharge, 63 secotfd-feet, subject to error owing to influence of wind 
on tape).

1900-1922: Maximum stage,4 23.9 feet April 7, 1900 (discharge not 
determined); no flow August 7, 8, 11-25, 1918, caused by storing water 
above gage. .

ICE. None.
DIVERSIONS. Several large projects have been proposed in the drainage basin 

above station, but none has been developed. Numerous small diversions 
for irrigation and municipal uses are made above the station. Total amount 
diverted not known. Records of the Board of Water Engineers for the 
State of Texas show that approximately 36,000'acres have been declared 
irrigated by diversions above station. Little water is diverted between 
Marble Falls and Austin.

REGULATION. None of importance except possibly during extremely low stages.
ACCURACY. Stage-discharge relation not permknent. Rating curve well 

defined from 0 to 4,000 second-feet and only fairly well defined above, owing 
to inability to read gage accurately, on account of surge and high velocities. 
Gage read to hundredths twice daily, though influence of wind on tape and 
surge of water at high stages may introduce some error. Daily discharge 
determined by applying mean daily gage height to rating table, except 
October 1 to April 3 when indirect method for shifting control was used 
and June 11 to July 19 when there was no record. Records good for low 
stages and poor for high stages.

The following discharge measurement was made by Ellsworth and Dudley: 
November 21, 1921: Gage height, 1.50 feet; discharge, 132 second-feet.

« United States Weather Bureau, Daily river stages.
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Daily discharge, in second-feet, of Colorado River at Marble Falls, Tex., for the 
year ending Sept. SO, 1922

Day

2..... ..

5      

6
1..,. ......
8     
9.       .
10.      

10
iq

15.      

16     
17      
18     
19
20   -  

21     
22      
23      
24      
25 .  

26      
27      
28      
29-.-    
30.      
31      

Oct.

128
156
200
195
180

170
195
288
249
249

225
OiQ

203
198
192

168
150
145
 \AK

126

111
107
93
90
90

90
80
74
74
66,
66

Nov.

80
97

. 102
107
97

114
126
111
107
90

90
80
77
74
77

93
, , 90

74
70
63

124
113
120
128
128

124
116
120
143

- 148

Dec.

465
242
190
148
141

139
158
246
216
152

135

135

148

148
135
177
192
165

156
180
190
195
219

195
170
163
156
156
160

Jan.

126
118
113
113
120

128
126
139
148
320

279
246

IfiO

152
170
17K

185

180
ICO

195
239
208

205
195
198
233
228
222

Feb.

222
228
228
216
172

185
200
200203"

195

192
170
165
182
185

180
190
205
1QK

175

185
ICO

175
170
177

216
200

Mar.

205
195
180
180
160

180
170
175
180
170

165
160
165
158
152

143
141
148
72

357

93
64
85
85
109

163
423
492

2,270
4,940
10,400

Apr.

3,610
1,640
1,530

56,900
21,700

23,900
9,770
5,080
5,290
5,320

'll,000
18,900
4,510
2,930
2,140

1,740
1,430
990
887
926

1,010
710
618
592

4,850

40,600
102,000
75,000
73,200
69,400

May

104,000
68,000

101, 000
69,400
67, 700

65,600
47,800
9,340
6,960
10,300

13,500
5,870
7,510
6,720
6,240

23,500
38,500
43,400
AS rmo
31,800

16,800
17,400
14,300
7,610
3,980

£970
2,560
2,450
2,410
2,180
5,560

June

3,160
5,470
3,710
3,180
1,800

6,890
11,700
5,960
4,460
4,790

 

July

141

228
200
265
353
324

324
230
180
203
195
230

Aug.

236
214
255
230
187

312
208
230
362
618

428
433

. 522
398
340

255
225
262
338
328

230
230
177
177
172

158
168
168
158
163
156

Sept.

154
141

' 148
168
156

133
129
145
150
177

187
208
230
187
177

177
177
214
203
198

190
195
192
205
300

540
470
418
219
152

Monthly discharge of Colorado River at Marble Falls, Tex., for the year ending
Sept. SO, 1922

Month '

December... ., ________ _  __ . __ ,. ________

February ___ - _______ . ____    
March-,    _ ..., ______ . _____ . .......   ,.

May  -..  ;..:.     .  .:        ........

July 20-31     ...                 
August            ______ ......... . .  ...
September.!.. ____ >_ _.-. ___ ." ______ . .......

Discharge in second-feet

Maximum

,288 
148 
465 
320 
228 

10; 400. 
102,000 
104,000 

11,700 
353 
618 
540

 Minimum

66 
63 

128 
113 
165 
64 

592. 
2,180 
1,800 

141 
156 
129

Mean

152 
103 
179 

. . 182 
192 

' 728 
, 18.300 
  27, '500 

,5,110 
239 
269 
211

Run-off in 
acre-feet

9,370 
6,120 

11,000 
11,200 
10,700 
44,800 

1,090,000 
1, 690, 000 

101,000 
5,700 

46,600 
12,600

COLORADO RIVER AT AUSTIN, TEX,

LOCATION. At Congress Avenue concrete viaduct in Austin, Travis County, 
half a mile below Shoal Creek and above mouth of Waller Creek, 1 mile 
below mouth of Barton Creek, and 3J^ miles below Austin dam.

DBAINAGE AKEA. 34,200 square miles (measured on standard topographic maps; 
post-route map; and topographic map of Texas compiled in 1899 by Robert 
T. Hill, of the United States Geological Survey; scale, 1 inch = 25 miles).
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RECOBDS AVAILABLE. February 15, 1898, to September 30, 1922. Records of 
stage have been obtained by United States Weather Bureau since July 1, 
1903. See footnote to monthly-discharge table.

GAGE. Stevens water-stage recorder installed April 26, 1918, on downstream 
side of pier of viaduct; inspected by engineers of United Slates Geological 
Survey. Record of depth of water on crest of dam, 3^ miles above Austin, 
was kept August 13, 1895, to April 7, 1900. Gage used February 15, 1898, 
to December 31,1911,wasa vertical staff attached to bathhouse on left bank of 
river 150 feet above Congress Avenue Bridge; during this peiiod high-stage 
readings were made by means of a gage painted on first pier from left end of 
bridge and a chain gage attached to bridge. From January 1, 1912, to 
June 18, 1915, the vertical gage of United States Weather Bureau was read. 
Record from June 18, 1915, to April 25, 1918, was obtained by means of 
Dexter water-stage recorder installed at end of viaduct. All gages at or 
near bridge have been referred to same datum. '

DISCHABGE MEASUBEMENTS. Made by wading or from upstream side of Mont- 
opolis highway bridge, 4 miles below gage.

CHANNEL AND CONTROL. Channel straight for 1,000 feet above and 500 feet 
below gage. Right bank of medium height, composed of clay and gravel 
clean, improved by city, and subject to overflow; left bank resembles right 
bank, except that it is high and nearly vertical in places. Bed clean and 
composed of rock, gravel, and sand; shifts. Control is gravel and rock 
shoal 500 feet below gage; changes during high water and also during low 
water because of removal of sand for municipal use.

EXTBEMES OF DISCHABGE. Maximum stage from water-stage recorder, 22.6 feet 
at 11 p. m. May 1 (discharge, 120,000 second-feet); minimum stage, 0.42 foot 
at 5 p. m. March 22 (discharge, 135 second-feet).

1898-1922: Maximum stage recorded, 33.5 feet a few minutes after the 
failure of the dam, which occurred at 11.30 a. m. April 7, 1900 (discharge, 
236,000 second-feet, determined from extension of rating curve and subject 
to considerable error). At time of failure the depth of water over the crest 
of the dam was 11.07 feet, the computed discharge being 151,000 second-feet 
(a revision of previously published discharge). According to information 
obtained v from persons living near Congress Avenue Bridge, the stage rose 
6.1 feet as a result of failure of dam. From this, the gage height corre­ 
sponding to a discharge of 151,000 second-feet was 27.4 feet. According to 
Mr. W. P. Johnson, who was in charge of the power plant at the dam, the 
flood appeared to be practically at crest stage when the dam failed. Mini­ 
mum stage,  0.18 foot at 6 p. m, August 18, 1918 (discharge, 13.0 second- 
feet).

ICE. None during year.
DIVERSIONS. Records of the Board of Water Engineers for the State of Texas 

show that approximately 36,000 acres of land have been declared irrigated by 
diversions above the station. Most of the area irrigated is in the upper 
basin of the main stream and adjacent to large tributaries. Little water is 
diverted between Austin and Columbus.

REGULATION. Flow entirely regulated at times by operation* at the Austin 
dam, about 3J^ miles upstream. Neither sluice gates, crest gates, nor 
power plant at the dam were in operation during the years endiag September 
30, 1919-1922. Capacity of reservoir about 24,000 acre-feet.
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ACCURACY. Stage-discharge relation not perpaanent. -Numerous measurements; 
made throughout the year. Curve well defined for all stages. Operation of 
water-stage recorder satisfactory except for short breaks in record as noted 
in footnote to daily-discharge table. Mean daily gage height obtained from 
water-stage recorder chart by inspection or by use of planimeter. Daily 
discharge ascertained by indirect method for shiting control, except as noted 
in footnote to daily discharge table. Records'good.

From recent information it is thought that the discharge as published in 
Water-Supply Paper 408 for December 13-26, 1914, and February 9-17, 
1915, is too low. Discharge on those days probably exceeded 20 second- 
feet. See also footnote to monthly-discharge table.

Discharge measurements of Colorado River at Austin, Tex., during the year ending
' Sept. SO, 192%

Date

Oct. 12
25

Nov. 28
Dec. 28
Jan. 26
Feb. 27
Mar. 25
Apr. 1

3
6

13
27

Made by  

Trigg Twichell... _ ...
 .do.--..     ..
  ..do--     .... .
.....do.--  . . .
..... do--...       .
.... -do--  ...     .
   do--   .:... ....
Ellsworth and Mc-

Cashin.. ........ _ .
Trigg Twichell-     
__ do.     __ _. __ ...
C. E. McCashin    .
Twichell and Mc-

Oage 
height

Feet 
1.10
.74
.84-.74
.72
.74
.91

3.86
2.08
9.53
7.98

19.2

Dis­ 
charge

Sec.-/?. 
563
257
317
242
256
256
433

9,540
3,080

« 34, 700
26,000

"87,900

Date

Apr 28

May 3

8
10
19

July 13
Aug. 9

28
Sept. 19

20

Made by  

Twichell and Me-

   .do.....   ... ....
  do.--  .    
  do...  ,-. ....
  do--       
.....do.--      '.
C. E. McCashin...  
Trigg Twichell _ .. ..

   do--     ......
Twichell and Slack.. ̂  .
  .do.--  ...  .

\ss&
Feet

20.93
21.86
16.78
8.87.
4.12

12.54
1.60
1.56
.64'
.44
.41
.48

Dis­ 
charge

Sec.-ft.

07,500
 112, COO

74,100
28,800
9,400

50,000
1,420
1,500

340
249
238
270

  Surface velocities observed for part of measurement and coefficient uled to reduce to mean velocities.

Daily discharge, in second-feet, of Colorado River at Austin,. Tex., for the year
ending Sept. SO,

Day

l._ ___ ..
2...........
3   ,  
4.... .......
5  -----  
6-......, 
7..   ......
8...  .....
9  ..._-.-.
10      
11      
12.       
13     
14     
15    
16    
17      
18     ..
19      
20    .
21      
22... ....... .
23.    
24      .
25   .  
26       
27       
28       
29       
30      
31        

Oct.

400
376
376
830

1,110
791
645
481
418
392
520
560
500
454
445
427
400
409
376
307
281
262
262
255
255
250
233
250
216
211
206

Nov.

206
200
200
196
191
186
196
191
306
182
186
191
200
206
200
211
211
 244
228
191
186
191

' 206
211
206
222
300
314
294
268

Dec.

294
262
436
510
392
320
307
307
255
250
244
250
244
250
238
238
263
196
211
228
233
233

  244
288
216

  211.
233
238
244
228
233

Jan.

206
191
200
228
206
206
206
211
211
300

' 262
222
244
250
274
320
262
268
268
267
266
266
265
264
263
262
262
274
274
352
336

Feb.

336
336
328
328
328
360
250
250
268
262
250
262
250
238
238
191
200
216
216
222
196
216
244
244
262
268
255307'

Mar.

250
233
228
224
220
216
212
208
204
200
196
206
255
255
216
200
186
222
250
168
164
160
178
178
307
314
250
244
244
970

3,750

Apr.

8,680
5,740
2,190
15,600
45,500
32,000
21,100
10,900
6,300
4,760
6,410
22,700
22,800
8,160
3,920
2,770
2,310
1,860
1,690
1,470
1,320
1,320
1,300

1*220
3,210
71,800
103,000
87,600
86,200

May

94,700
97,700
99,900
89,900
73,000
65,700
60,500
34,800
13,800
10,400
11,400
12,000
9,000
8,680
8,760
9,320
26,200
37,800
46,000
42,200
24,800.
14,100
13,700
13,500
9,440
6,I3fr
4,660
3,890
3,420
3,300
3,300

June '

5,010
2,980
5,990
5,120
4,420
3,240
4,590
8,840
6,720
8,880
5,500
4,520
3,510
2,870.
2,410
2,080
1,860
1,690
1,530
1,410
1,320
1,550
2,560
2,870
2,540
2.-050
1,690
'1/450
1,250
1,100

July

986886'

900
858

1,050
6,100
11,000
7,220
4, ,170
2,840
2,140
1,750
1,490
1,260
1,070
956
900
830
752

. 678
, 634

612
580
540
810
481
445
436
409
384
368

Aug.

352
320
314
294
307
320
294
314
328
320
520
858
634
520
570
560
490
436
384

, 366
368
384
368
328
294
274
268

  261
254
248
241

Sept.

234
227
220
214
207
200
196
186
200
274
244
200
200
211
262
307
300
268
268
262
244
222

. 228
228
238
238
255
600
800
500

NOTE. Owing to incomplete record, discharge partly estimated Jan. 18, 27, Mar. 2,11, and 27-30, Aug. 
28, and Sept. 6. No record and discharge interpolated Jan. 19-26, Mar. 3-10, and Aug. 29 to Sept. 5. Dis­ 
charge estimated Sept. 28-30.
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Monthly discharges/ Colorado River at Austin, Tex., for the years ending Sept.
80, 1898-19$&

Month

1898 
February 15-28... _____ ___ . ___________
March _       ____ : ________________
April...... ............. _..,._-....-.._._._-. ___... ......
M«y.. ........................... ................^.......

July .    ... . .
AKgUSt ... __

The period........ ____ . _ .... ____ . ......

1898-99

July  ..   ...  .......... ........................

The year... ___ _____ _______ . _ . .

1899-1900

January _ _ _ - ... . _

July-.   . .  _.._. ................ ............

The year   _______ . ........................

1900-1901

January. ___ .

April....... . .................-........................

The year ________________ ...........

1901-2

November...  ..........................................

February.- ______________ . __________
March.   _ . ________________________
April...... ...............................................
May ................. ....................................
June...... _ .. ______________________
July....... ...............................................
Aulgust              ..   .. .

The year..... .......... __ . _ . __ . _ . ___ .

Discharge in second-feet

Maximum

1,150 
505 

7,200 
17,000 
30,200 
4,050 
2,800 
7,900

695 
374 
404 
404 
434 
300 

3,650 
18,400 
91,800 
5,980 
2,700 

368

91,800

3,280 
13,800 
14,000 
2,500 
1,600 
2,500 

145,000 
36,200 
10,400 
26,500 
10,800 
98,400

145,000

12,800 
17,000 
2,500 
1,900 
1,510 
1,150 
1,240 
3,900 
3,280 

28,700 
1,150 

14,600

28,700

660 
6,280 

580 
488 
488 

4,050 
11,600 
22,400 
7,720 

35,900 
27,800 
8,250

35,900

Minimum

374 
322 
348 
374 
348 
348 
348 
322

188 
278 
260 
300 
260 
178 
178 
300 

1,320 
498 
405 
248

178

195 
368 
718 

1,190 
525 
670 

1,840 
5,100 
1,020» 

880 
880 
765

195

3,150 
2,500 
1,900 
1,510 

. 1,240 
815 
660 
580 
262 
200 
250 
335

200

370 
370 
410 
390 
410 
352 
314 
370 
180 
335 
290 
290

180

Mean

635 
367 

1,590 
2,110 
7,350 

996 
636 

1,190

422 
330 
332 
332 
311 
253 
675 

3,530 
13,800 
2,140 

552 
320

1,910

512 
2,160 
2,930 
1,510 

848 
1,250 

21,800 
10,100 
3,250 
4,860 
3,480 

14,600

5,600

5,930 
4,410 
2,160 
1,740 
1,440 

949 
844 

1,470 
891 

2,760 
513 

2,930

2,170

431 1,040- 
454 
423 
445 
797 

1,870 
3,200 

918 
7,330 
2,910 
1,630

1,800

Run-off in 
acre-feet

17,600 
22,600 
94,600 

130,000 
437,000 
61,200 
39,100 
70,800

873,000

25,900 
19,600 
20,400 
20,400 
17,300 
15,600 
40,200 

217,000 
821,000 
132,000 
33,900 
19,000

1,380,000

31,500 
129,000 
180,000 
92,800 
47,100 
76,900 

1,300,000 
621,000 
193,000 
299,000 
214,000 
869,000

4,050,000

365,000 
262,000 
133,000 
107,000 
80,000 
68,400 
50,200 
90,400 
53,000 

170,000 
31,500 

474,000

1,570,000

26,500 
61,900 
27,900 
26,000 
24,700 
49,000: 

111,000 
197,000 
54,600 

461,000 
179,000 
97,000

1,310,000
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Monthly discharge of Colorado River at Austin, Tex., for the years ending Sept. 
SO, 1898-1922 Continued

. Month

1902-3 
October _ .-.  _______________________

March __ ....... ........................................
April..  -...-.....-.. ....... .... ...............

June. __ .... . _______________________
July.........  ..........................................

The year........... ........................... .....

1903-4 
October.. ............. ____ . __ . ___ . ___ . ......

February.-.. ______________ ______ * ....
March. __ ... _______________________
April.....  .............................................

July.........  .-_ ____  _____..___..__._..._..____..

The year..... ____ u _ ........... ___ .......

1904-5

February __________________________

April... .. - .-..-....  .....................-......

June ____ ... ..........................................
July.....   ............................................

The year _________ __ ... ...... ........
1905-6 

October __ ______ ___ _ ....... ..

December __ _____________ . _ .. ......
January __ ... _________________ ..........

March _ _________________ , ... .........
April..   ...............................................

July............... . .

September... __________________ .. ........
The year   ........................................

1906-7 
October ___________ ______ _______

February- ... __________________ ..........
March   ................................................
April ___ ________________ . ___ ..........

July.....................................................

September     ____ ;. ______ ..................
The year      _____________ ........

Discharge in second-feet

Maximum

7,200 
30,900 
7,020 
2,700 

33,700 
17,600 
9,300 
7,720 

12,600 
9,650 
3,020 
3,400

33,700

30,900 
548 
352 
352 

2,000 
710 

4,660 
12,800 
31,500 
17,600 
9,120 

13,000

31,600

10,200 
1,600 

515 
370 
615 

11,400 
52,900 
31,100 
4,050 

12,200 
5,620 
1,320

52,900

2,800 
1,800 

335 
200 
305 
660 

2,500 
8,950 

38,000 
10,400 
78,500 
20,900
78,500

760 
410 

1,700 
306 
260 
260 
543 

28,100 
18,400 
27,800

840 
613

28,100

Minimum

262 
275 
460 
515 
660 

2,000 
815 
760 
870 
305 

' 275 
275

262

335 
370 
335 
352 
352 
262 
225 
488 

1,080 
335 
250 
225

225

305 
370 
335 
305 

. 320 
335 
515 

1,510 
488 
335 
180 
180

180

Mean

1,090 
5,890 
1,410 
1,040 
4,890 
4,750 
1,980 
2,360 
2,400 
1,410 

768 
715

2,370

4,530 
423 
345 
352 
614 
367 
666 

3,180 
6,440 
2,520 
1,050 
2,930

1,950

1,430 
540 
397 
337 
366 

1,660 
6,670 
8,360 
1,350 
1,970 

746 
408

2,020

546 
381 
222 
177 
191 
204 
692 

1,060 
3,270 
5,750 

12,300 
8,830
2,820

335 
268 
698 
217 
225 
203 
145 

3,400 
3,100 
4,680 

266 
156

1,150

Run-off in 
acre-feet

67,000 
350,000 
86,700 
64,000 

272,000 
292,000 
118,000- 
145,000 
143,000 
86,700 
47,200 
42,500

1,710,000

279,000 
25,200 
21,200 
21,600 
35,300 
22,600 
39,600 

196,000 
383,000 
155,000 
64,600 

174,000

1,420,000"

87,900 
32,100 
24,400 
20,700 
20,300 
95,900 

397,000 
514,000 
80,300 

121,000 
45,900 
24,300

1,460,000

33,600 
22,700> 13,600' 

10,000 
10,600 
12,600 
41,200 
65,200 

195,000 
354,000 
756,000 
525,000

2,040,000

20,600 
15,900 
42,900 
13,300 
12,500- 
12,500 
8,630 

209,000 
184,000 
288,000 
16,400 
9,280

833,000



COLORADO* EWER BASES'

MohtMy$dischcer$e of [Colorado' River^dtr Austin, Tex., for the years ending 
 SO; i898'-~19%%-*~ Continued

, ,, ' Month

1907-8 
October ___ '_ ..................... ...I: ...............

^ November   _ , _____________________

.January   .............................................
February __________________________
March   _______________ ; ..................
April ___ _____  _ . __ . _ ......
May.................... .:... . ...:.....:.. . . ......
June   . ._....._.......... ...__........_.._._....
July    _______ . _ ................... _ . _ ...
August-- __ .1 ___ . .......
September.. . _____ , _ _ 1 __ . ....

The year.-   .. __ ............ ...............

1908-9

Notfitnber
TW&fri^r ''"
Jamiury t
February
Majsti
J^nnf   '
MajC T
Jmmfc  ............July1?,  ...... ..:..."" " "       - -
August. __ _____ . .. ...
September. _ . __ . ___ ______ ....

The year, __________ . ___ . __ .
1909-10 

October    ---.. __ ........ ........ _ . ..
November-- _______________ _ _____
December __ , _ L 
January __________________
February
March _______
April ____ . _ ..... . ... . __May......................................::::.;:.::::..:
June   _ i ______________ .
July..  ...............................................
August ___ _J ___
September. ______ _ ..........

The year.... __ _________________

1910-11 
October ___ jj_- __ ....... .......
November __ _______________ .
December.... __________________ __ .
January    _  .'. ___________ . __ __ ......
'February..... ___ . _ . _ ..
March _ . ____ ..... _ . __ .. _ .....
April...   ...:..  ... .................................
May;...........  ......................................
June _________ ...
July

1 August _______
September ______ . . ....

The year ____ __________

1911-12 
October........  .................. ....' ... ... .
.November... _ __ . ....
December ____ ____ . . . .........
January.   _ ____  _ ......................... .
February. .-.^ ____   . .. . .
March ________ ___ __ , ......

.April.   ...... :... ........................ . . " "
May-  .-.._-..  ., __.........._._........_. .
June.. ____ i __ . _____ . ___   ...... . . ..
J,«IF    ,    :   -,     .....:
August _________ _ ____ 1 ...
September __________________

. , The year     . ____ . _ . _ . ____ . _ ...

Discharge in second-feet

Maximum

20,700 
27,000 
1,840 
1,260 
3,120 
1,680

100,000 
64,600 
7,090
8,260 
8,640 
6,320

100,000

7,080
760 

2,020 
478 
418 
260 

3,120 
18,000 
29,700
28,500 
3,360
5,600

29,700

11,000 
1,530 

11,800 
478 
543 
306 

18,000 
15,700 

543 
2,650 

478 
27,400
27,400

2,650 
359 
613 
400 

23,200 
1,460 

19,300 
11,500
1,460

14,200 
12,200 
27,400
27,400

1,100
400 

17 inn
1,280
5,060 
4,040 
7,200
8,970 
7,780
1,100
2,670 
3,100

17,400

Minimum

478 
418 
478 
183 
306 
183 
478 
306 

61 
96 
40 
61
40

Mean

3,480 
3,920 

949 
515 
885 
589 

11,600 
11,600 
2,070 
2,030 
1,580 
1,610
3,400

1,190. 
367 
566 
350 
251 
188 
349 

3,180 
4,520 
3,350 
1,270 
1,160
1,400-

2,610 
768 

2,120 
298 
417 
263 

3,840 
2,090 

238 
444 
130 

1,770
1,250

488 
195 
242 
283 

3,800 
761 

4,120 
2,120 

394 
2,190 
1,690 
5,440
1,790

549 
245 

1,600 
594 
701 
999 

1,040 
1,490 
1,560 

343 
793 
592

877

Run-off in 
acre-feet

214,000 
233,000 
58,400 
31,700 
60,900 
36,200 

690,000 
707,600 
123,000 
125,000 
97>2flO 
95,800

. 2,460,000

73,200
21,800 
34,800 
21,500is, m
11,600 
20,800 

193,000 
269,000 
206,000 
78,100 
69,000

1,020,000

160,000 
  45,700 
130,000 

18,300 
28, gO 
16,200 

228,000 
129,000 
14,200 
27,300 
7990 

165,000
905,000

30,000 
11,600 

, 14,900 
17,400 

211, 0»0 
46,800 

246,000 
130,000 
23,400 

135^000 
104,000 
324,080

1,290,000

33,800 
14,600 
98,400 

, m'500

91,^

21,100 
SisS) 

,.35;2WO

, .636,000

101120 25t WSP 548  4
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Monthly discharge of Colorado River at Austin, Tex.t for the year$. ending, Sept. 
'30,1898-10##-r-Continued

Month

1912-13 
October _________ . ________ , __________
November ________ , _______ , ________

January ___________________________

April _ ........................ .., ............. ......

June.. ________________ , __________
July.....................................................

September _ ___ __ ____ ________ ____
The year... __ ................ _ . .. .........

1913-14

April.....................................................

July  ...._.-.-..-.._.- ..--.._.._.- ...--  .---

September. ____________________ . ........
The year. _________________ ... _  

1914-15

, February. .. _____________________ . _   
March. ..................................................
April ___________________________ ...
May                    

July........ ..............................................

September... ___________________ . _    -

. The year. _____________ ... __ ...     .

1915-16 '

April                     
May............. .  ....   ...'....-.       -

July.:...    ...........................................

The year ______ -J _ . _    .   .      
1916-17 

October.. ________ ......... ........ . _ .......
November ________________________ ...

'. EeJteuary - ..... _ _

April ...
May , ... _ . ............. . _ ...

'.fvnft. ........ ... .........................................
.Jfaly ...              ..............
August ' .....
September _________ . _ . _          . _ .

' The year'. __ ...............   i       _    .

Discharge in second-feet

Maximum

11,600 
1,100 

940 
680 
680 
480 

6,100 
40,300 
20,500 
13,900 
2,460 

16,000
40,300

29,700
49,900

141,000
3,100
1,460 
3,550

11,500
49,900
61,500
2,670 

41,300 
9,600

141,000

7,340 
6,540 
7,070 
2,010 
3,640 
4,980 

68,000 
21,400 
4,170 
1,280 
1,280 

84,000

84,000

3,520 
810 

4,470 
1,680 
1,000 

488 
13,800 
28,200 
1,070 
1,410 

816 
945

28,200

9,750 
510 
500 
360 
360 
880 
800 

5,840 
5,000 
1,440 

88 
7,840

9,750

Minimum

355 
840 

2 
1,010 

4 
300 
255 
255 
125 
560 
580 
85

2

100 
496 
452 
445 
488 
250 
843 
830 
225 
202 
212 

80

80

138 
200 
220 
220 
236 
200 
165 
220 
260 

88 
52 
75

52

Mean

1,370 
398 
630 
568 
577 
480 
812 

6,410 
2,930 
2,130 

676 
2,140
1,520

7,070 
9,440 

23,800 
2,040 
1,160 
1,160 
3,060 

18,400 
11,300 
1,730 
8,380 
2,140
7,530

1,920 
1,950 
1,730 
1,390 

944 
1,630 

10,300 
5,430 

678 
986 
966 

8,230

3,010

1,420 
617 

1,160 
767 
660 
350 

3,510 
3,990 

571 
701 
416 
264

1,200

1,020 
301 
306 
273 
302 
323 
277 

1,180 
1,210 

390 
70.3 

1,420

590

Run-off in 
acre-feet

. 84,200 
23,700

,32! 000 
29,500 
48,300 

333,000 
174,000 
131,000 
41,600 

127,'0i}0
1,100,000

t
ooo 
tioo 
090 
000 
400 

Ml, 300mooo i,ao,«)o
622,000 
196,000 
515,000 
127,000

6,450,000

, 118,000
"Wffi ' 106,000
., 85,500 

. ' 52,400 
100,000 
613,000 
334,000 
40,800
eb,«oo
59,400 

, 490,000

2,180,000

.87,300 
36,700 
71(300 

,47,200 
3S.090 
21, BOO 

209,000 
246,000 
34,000 
4MOO 
25, .600 
16,700

874,000

62,700 
17,900 
18,800

16^600 
72,600 
72.000 
24,1MO 
4,320 

84,500

427,000



1 : O0LOEADO &JVER ;BASIN 39

Monthly discharge of Colorado River at Austin, Tex., for the years ending Sept- 
30, 1898-1 W-^Continuecl

Month

1917-18 
October _ ..  --- --'_ __________ ... ... . ........

January

April.....  ................................ I.   .
May..-..         .,._...   ___         .   

July.                ..     .  

1918-19

April.... .  . .... ... ....  ....... ...........
May _____ . _______________ . _____ ...

July....       ....      .     .._   ,..

1919-20

April  ...... ......              
May...... _  ._ . .    T.._     ..............

July..    .-..   . ..:.....  ...... ............

September- _______ _^ ______________ ...

1920-21

May..   ........ ........i......... ....................
June. ______ .... __ -4.- ____________ ... ...
July......................................................

The year...  , ..... .,. _ . _ .....j..... . .,. ...

Discharge in second-feet

Maximum

196 
196 
364 

3,880 
292 
220 

38,400 
9,690 

22,400 
1,010 

996 
3,050

38,400

26,900' 
64,700 
41,500 
23,800 
9,250 

24,800 
7,580 

13,600 
29,500 
39,200 
24,100 
64,200

64,700

44,600 
27,400 
6,990 

15,100 
4,230 
3,140 
1,880 

20,600 
3,060 
1,700 

28,100 
24,400

44,600

3,030 
3,620 
1,970 

856 
750 

1,670 
3,560 
2,470 

50,200 
890 
148 

45,800

50,200

Minimum

128 
128 
142 
212 
156 
78 

135 
392 
232 

36 
22 

105

22

123 
1,020 

760 
1,020 
1,650 

939 
1,000 
2,970 
2,150 
1,970 
1,000 

990

123

4,350 
3,760 
1,920 
2,120 
2,440 
1,650 

765 
664 
939 
405 
599 
664

405

494 
735 
638 
599 
&W 
677 
677 
423 
288 
154 
W 
64

64

Mean

148 
159 
209 
565 
193 
143 

3,220 
1,420 
2,950 

520 
131 
775

865

6,280 
11,100 
5,200 
S,450 ' 
3,010 
4,660 
3, 120 
7,310 

13,100 
9,680 
4,760 
9; 380

1 6,950

14,200 
7,050 
3,410 
5,460 
3,340 
2,120 
1,190 
6,450 
1,600 

806 
6,720 
5,360

4,820

944 
1,280

845 
684 
608 
990 

1,870 
964 

5,090 
387 

. 89.2 
3,410

1,420

Run-off in 
acre-feet

9,100 
9,460 

12.WO 
34,700 
W»700
8,780 

192,000 
87,300 

176,000 
32,000 
8,060 

46,100

627,000

386,000 
660,000 

' 320,000 
335, 000 
167,000 

: 305,000 
186,000 
449,000 
780, 000 
595,000 
293,000 
558,000

5, 030, 000

873,000 
420,000 
210,000 
336,000 
192,000 
130,000 
70,800 

397,000 
95,200 
49,600 

413,000 
313,000

3,500,000

58,000 
76,200 
52,000 
42, 100 
33,800 
60,900 

111,000 
59, 300 

303, 000 
23, 800 
5,480 

203,000

1, 030, 000
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Monthly discharge of Colorado River at Austin, Tex., for the years ending- Sept. 
30, 1898-1922-  Continued ' '

Month

1921-22

January

April.  ........... ........... ................. ..........

July        ,.... ......    .    _.-.... 

Discharge in second-feet

Maximum

1,110 
314 
510 
352 
360 

3,760 
  103,000 

99,900 
8,880 

11,000 
858

103,000

Minimum

206 
' 182 

19ft 
191 
191 
160 

1,200 
3,300 
1, MX) 

368 
241 
186

160

Mean

416 
 214 
268 
254 
261 
358 

19,500 
30,700 
3,380 
1,720 

380 
274

4,840

Run-off in
acre-feet

25,600 
'l^m 

. 16,500 
. 15,600 

14.5QO 
22,000 

1, 160,. 000 
1,890,000 

20L000
loeTooo
23,400 
16,300

3,500,000

NOTE Discharge records prior to Jan. 1,1912, have been revised, as more information is now available 
than when first published- Discharge records from Jan. 1,1911, to Sept. 30,1914, not previously published 
have been computed from gage records furnished by the United States Weather Bureau, using tstiw 
curve based on discharge measurements made during 1910,1914, and 1915. All daily-discharge figures and 
some minimum monthly-discharge figures prior to Sept. 30, 1914, have been withheld because of proba­ 
bility of large errors, due to changes in stage-discharge relation and insufficient discharge measurements. 
Such figures published in earlier reports should be used with caution. Records herewith published prior 
to Sept. 30,1914, are considered fairly accurate, except during low stages when gross errors may be expected, 
particularly during the years 1906-J.909 and 1911-1914 when no discharge measurements were made, except 
a series of high-stage measurements in June, 1906. Monthly-discharge records from October, 1914, to 
September, 1921, are the same as those published In previous reports, and are considered reliable.

Days of deficiency in discharge of Colorado River at Austin, Tex., for the years 
ending Sept. 30, 1899-1922, revised in

Discharge
in second-

feet

100
200
300
400
500
600
700
800
900

1,000
1,200
1,400
1,600
1,800
2,000
3,000
4,000
5,000
6,000
7,000
8,000
9,000
10,000
20,000
30,000
40,000
50,000
60,000
75,000
100,000
125,000
150.000

Days of deficient discharge

1898- 
99

17
63

213
261
274
281
284
287
287
292
297
298
301
302
318
333
340
345
349
350
352
354
360
361
362
362
363
364
365

1899- 
1900

1
22
28
37
46
60
77
92
94

146
179
181
198
210
253
268
273
282
296
304
314
317
341
355
359
359
360
361
364
364
365

1900-1

i9
34
55
63
80
98
126
135
162
172
209
215
247
303
322
334
338
344
349
351
353
364
365

1901-2

1
13
64
202
234
246
262

. 268
272
283
290
294
302
308
330
336
342
345
346
348
351
351
356
361
365

1902-3

15
51
71
93
105
128
155
165
192
213
231
240
251
302
318
330
337
342
346
348
351
360
362
365

1903-4

24
151
189
215
225
237
248
254
265
270
279
287
292
312
323
331
338
340
345
349
350
360
364
366

1904-5

15
31
124
176
216
227
238
244
249
262
269
277
285
292
309
323
333
336
341
344
346
347
361
363
364
364
365

1905-6

93
185
212
224
232
237
242
246
247
258
262
267
270
274
298
309
315
323
325
328
335
338
354
360
362
362
364
364
365

1906-7

45
107
217
247
268
275
300
309
315
319
328
330
332
334
336
342
345
347
348
348
348
348
352
363
365

1907-8

1
11
41
78
92
142
166
179
190
225
256
261
271
276
299
317
322
329
330
336

,340
344
351
357
360
362
363
364
365
366

1908-9

*t
94
156
195
203
226
234
244
250
273
293
299
310
317
332
342
347
349
352
354
355
356
362
365

1909- 
10

36
55
102
165
228
241
266
279
281
294
307
319
821
321
322
335
338
341.
343
345
350
352
354
364
365

HOTE. Low stages 1906-1910 subject to error.
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Days of deficiency in discharge of Colorado River at Austin, Tex,,fot the years ending 
Sept. 8Q, 1899-1922, revised in 1922 Continued

discharge

feet

100
200
300
400
500
600
700
800.
900

1,000
1,200
1,400
1,600
1,800
2,000
3,000
4,000
5,000
6,000
7,000
8,000
9,000
10,000
20,000
30,000
40,000
50,000
60,000
75,000
100,000
125,000
150,000

Days of deficient discharge

1910-11

3
61
120
159
183
193
223
225
241
248
265
274
287
290
295
321
330
335
339
341
344
347
349
359
365

1911-12

T28
125
137
192
222
248
248
275
286
297
310
328
331
335
349
354
356
361
362
364
365
365
366

1912-13

15
40
74
86
146
223
248
248
256
267
276
279
295
296
302
325
337
341
346
351
353
355
356
362
363
364
365

.

1913-14

1
1
1
1
1
1

12
12
17
32
89
92
141
153
164
215
246
261
268
284
287
294
299
328
339
351
360
360
362
364
364
365

1914-15

26
44
68
72
83
95

112
120
135
142
205
240
255
262
262
289
307
314
324
338
347
348
349
355
357
362
362

' 363
364
365

1915-16

3
29
52
87

145
177
222
239
257
272
289
300
310
315
318
338
346
353
355
358
359
360
362
365
366

1916-17

45
81

203
264
281
290
298
303
313
315
321
333
341
343
343
351
355
358
363
363
364
364
365

1917-18

39
182
233
247
260
273
286
301
308
315
326
327
332
335
336
347
354
355
356
357
357
358
360
363
364
365

1918-19

6
9
10
11
11
11
13
16
22
51
70
91

112
123
170
207
229
242
261
276
286
292
333
355
358
360
362
365 '

1919-20

10
14
24
34
39
47
73
91

104
116 -
130
183
231
263
284
301
308
314
320
352
364
364
366

1920-21

25
42
55
68

.85
119
182
221
248
264
285
302
317
324
328
344
352
355
356
357
358
359
350
361
362
363
364
365

1921-22

24
173
215
230
242
248
250
256
261
265
273
279
283
285
298
307
313
318
323
324
330
333
343
348
351
354
354
358
364
365

EVAPORATION NEAR AUSTIN, MX.

LOCATION. At reservoir on Hill ranch, 1,000 feet from ranch house, 5 miles 
southeast of Austin, Travis County. Elevation^ 475 feet above sea level.

RECORDS AVAILABLE. April 1, 1916, to September 30, 1922.
EQUIPMENT. Two evaporation pans, one floating on surface of reservoir and the 

other on land about 30 feet from reservoir; auxiliary equipment consists of 
hook gage, rain gage, anemometer, maximum and minimum thermometers, 
and psychrometer.

ACCURACY. Moss and weed growth in reservoir may at times affect results. 
Record from land pan more accurate than that from floating pan. Observa­ 
tions made daily at 8 a. m. Observer's work good.

COOPERATION. Computations made by United States Weather Bureau.
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Evaporation near Austin, Tex,, for the year ending, Sept, SO, 1922

Mouth

October   .. 
November.. 
December..
January.... 
February _

April. ......

July........
August. .... 
September..

Temperature (°F.)

Air

Mean 
maxi­ 
mum

81.5 
76.2 
67.2 
51.9 
64. 6a 
68.1 
73.9

92. 7g 
95.9 
97.5 
.90.6

Mean 
mini­ 
mum

;52.0 
48.2 
39.3 

,35.2 
42.5 

' 43.6 
.'57.0 

64.8 
. 67.5 
'70.6 
'70.5 
 84.7

54.7

Water

Mean

66.8 
62.2 
53.2 
43.6 
53.6 
65.8 
65.4

80. Id 
83.2 
84.0 
77.6

Float­ 
ing 
pan 

(mean)

66.3 
60.1 
51.6 
45.4 
52.6 
58. 5c 
67.1 
75.5 
80.6 
82.0 
80.7 
76.2

66.4

Land 
pan 

(mean)

59. 5   
55.7. 47.4' 

42.6 
49.2   
53. 4b 
64.0 
73.2 
77.4 
77.8 
77.8 
72.3.

62.5

Mean 
rela­ 
tive 

humid- 
ity
(per 
cent)

81.2 
79.3 '83.0' 
87.5 ' 
84.8 . 
71. 2b 
83.5 
81.3 
78.8 
76.8 
72.2 
75.2

78.7

Wind

Aver­ 
age 

veloc­ 
ity 

(miles 
per 

hour)

1.2 
U 
2.6 
3.8 
3.4 
4.1 
2.4 
1.0 
.6 

1.1 
.7 

1.2

2.0

Prevailing 
direction

Southwest  
.  do    
._  do... 
North ...
South.......
Southwest. . 
North.......
Soutk.... _. r 

, Southeast _

. __ do .......

.... .do.  ...

Rain-
. fall 
(inches)

0.94 
.30 

1.48 
3.14 

. 2.55 ' Z 76" 
7. 21'. 4.80' 

, 2.83, 
.38 
.22 

1.11

27.71

Evaporation 
(inches)

Float­ 
ing 
pan

4.007 
2.663. 
2.140 
2.359 

02.654 
 4.773 
 4.653 
04.954 
  5.494' 

8.115 
7.26S 
5.351

54.448'

*i

Land 
pan

4.333 
3.129
2.692 
2.471 
3.349 

05.596 
 4.962 
 6.626 

6.644 
 8.880 

8.392 
6.704

63.778

"Estimated/ , .. ' "
NOTE. Letters following figures indicate number1 of days missing a, I'day; b, 2 days; etc.

COIOEADO RIVER AT COIUMBUS, TEX. '

LOCATION. At county highway bridge half a block from county jail and 400 
feet below Galveston, Harrisburg & San Antonio Eailway bridge, in eastern 
edge of Columbus, Colorado County.

DKAINAGE AKEA. 37,000 square miles (measured on standard topographic maps; 
post-route map; and topographic map of Texas v compiled in 1899 by Robert 
T. Hill, of the United States Geological Survey; scale, 1 inch = 25 miles).

RECORDS AVAILABLE. August 2> 1902, to December 31,,1911> May 22, 1916, to 
September 30, 1922. Records of stage have been obtained by the United 
States Weather Bureau since, January 1, 1903 4 ,,

GAGE. Gurley graph water-stage recorder, inspected by J, H. Hastedt or L. 
Hastedt. From August 2, 1902, to December 16, 1907,, gage heights were 
obtained by measuring with a tagged chain and,lead weight from point on 
top of bridge pier to water surface. Mott tape-and-weigh^ gage on down­ 
stream handrail of bridge, property of the United States Weather Bureau, 
was read from December 17, 1907, to February 9, 1917, when regulation 
United States Geological Survey chain gage was installed and uged until 
April 30,19-19', when present G«rley water-stage, reqprder was installed., 
All gages referred to same datum.

DISCHARGE MEASUREMENTS. Made from upstream side of bridge or by wading.
CHANNEL AND CONTROL. Channel straight above and below station for 400 feet. 

Right bank composed of firm earth; high and not subject to overflow. 
Left bank of medium height; subject to overflow above a gage height of 3,4 
feet. Bed of stream clean and sandy; shifts. A sand and gravel section 350 
feet below gage may serve as low-water control; the stage-discharge relation 
during medium and high stages may be controlled by a bend in river below 
bridge.
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EXTREMES' or DISCHARGE. Maximum stage during year from water-stage re­ 
corder, 38.3 feet 3 p. m. May 5 (discharge, 79,500 second-feet, determined 
from extension of rating curve and subject to error); minimum stage, 5.49 
feet at 1 p. m. December 23 (discharge, 348 second-feet).

1902-1911; 1916-1922: Maximum stage recorded, that of May 5, 1922; 
minimum stage, 4.2 feet September 9 and 10, 1910 (discharge,.. 10 second- 

  feet). : '   ; ;../.
ICE. None reported during year:
DIVERSIONS. Considerable water is diverted for irrigation in the drainage basin 

above Austin,, but little w^ater is diverted between Austin ap|d Columbus. 
The station is above the irrigated rice belt, which comprises several thousand 
acres. Records of the Board of Water Engineers for the State of Texas 
show that about 36,000 acres have been declared irrigated above Austin.

REGULATION. Flow at Columbus during low stages partly controlled by storage 
at Lake Austin.

ACCURACY. Stage-discharge relation not permanent. Two rating curves used. 
One from October 1 to April 27 well defined below 55,000 second-feet, and 
one from April 28 to September 30, fairly well defined below 65,000 second- 
feet.. Operation of water-stage recorder not satisfactory. Daily gage 
heights obtained from recorder chart by inspection or by planimeter, except 
as noted in footnote to daily-discharge table. Daily discharge ascertained 
by indirect method for shifting control, except April 28 to September 30, 
when mean daily gage heights were applied to rating table. Records poor.

COOPERATION. Record of gage heights furnished by United States Weather 
Bureau from August 20 to September 30.

Discharge measurements of Colorado River at Columbus, Tex., during the year
ending Sept. SO, 1922 ' "

Date

Oct. 4
Dec. 15
Mar. 8
Apr. 29

Made by 

C. E. McCashin. __ '..
D. A. Dudley. ___ ...

Gage 
height

feel 
7.00
5.88
5.84

31.7

Dis­ 
charge

See^-ft. 
1,270

527
576

  57, 300'

Date

Apr. 30
July 19
Alter 10

Made by-r-   , .

C. E. Ellsworth __ _ .
Trigg Twichell... __ .

Oage 
height

Feet 
33.55
9.10

68.11
7:~ 0

Dis­ 
charge

See.-/*. 
"63,400

1,700
905
402

« Surface velocity observed and coefficient of 0.95 used to reduce to mean velodty. 
& Chain gage moyed to other side of bed of stream as low water channel has left recorder well. Same 

datum.
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Daily discharge, in second-feet, of Colorado Rwenat Columbus, Tex., /or the yedf
ending Sept. SO, 198S

Day

1... ........
2...........
3--. .-...
4-..-.-.. ...
5.  .... ...

6      
7   .... .
8..... ......
9...........

10-.... ......

11    .
12     .
13-    
14...........
15...........

16...........
17..... ......
18.. .........
19     
20     .

21      
22       
23       
24.... ....
25   .  ".

26      
27      
28..... ......
29...........
30   ......
31      

Oct.

2,140
2,650
1,700
1,290
1,080

947
914

1,540
1,530
1,300

1,120
973
882
876
980

986
914
862
818
782

740
734
728
680
662

644
622
611
590
565
555

Nov.

530
515
505
495
485

495
495
495
505
495

475
450
455
460
450

436
432
422
409
422

422
418
427
432
422

418
418
41 S

418
427

Dec.

794
999

1,430
888
634

575
590
740
662
612

580
570
555
530
530

565
510
470
465
465

450
388
364
440
Ajn

436
436
AAf\

450
436
422

Jan.

422
Alft

427
450
440

445
475
515
455
698

515
450
436
44fl

450

QK4

758
1,170

634
704

540
495
460
455
450

M.(\

432
999

1,230
2,050
1,300

Feb.

1,720
1 9QA

QJQ

740
722

656
606
KGn

595
612

570
540
510
495
470

465
470
475
470
465

455
460
456
530

i ofin

9 14ft

1,600
1 9ftA

Mar.

1,180
1,200
1,150
1,100

966

740
63?
576
565
495

545
526
520
525
525

490
44K

445
436
414

404
400
414
432

1,020

1,970
1,090
1,820
1 Qf¥l

23,900
13,100

Apr.

6,550
5,800
7,190

12,000
A<\ <lnfi

50,600
43,100
32,600
22,300
15,600

11,400
8,830
o 9on

23,200
20,100

11,800
8,040
6,100
5,080
4,670

4,150
3,380
2,900
2,650
2,550

2,500
3,280

28,600
53,700
63,000

May

68,700
71,800
75,100
78,800
?o snft

77,100
75,100
71,800
68,400
49,800

23,800
18,300
17,000
17,600
13,800

13,400
12,700
15,800
33,100
42,600

48,500
42,000
23,800
16,800
15,400

13,800
10,400
7 /ISft

6,200
5,750
5,160

June

4,780
4,900
5,750
6,820
8,180

6,050
5,030
5,160
5,030
7,820

6,820
6,600
4,900
4,520
4,280

4,020
3,660
3,440
3,220
3,160

3,160
3,220
3,060
2,890
3,060

3,660
3,900
3,550
3,330
2,890

July

2,460
2,300
2,200
2,100
2,010

1,660
1,880
3,060
7,140
5,600

4,150
8,2%
2,670
2,300

900

'Aug.

900

895

820
820
745
675
675

675
675
675
675
605
605

Sept.

535
53d
535
533
535

535
535
465
535
535

535
536
535
535
535
535 
535
535
535
400
400

535
, 535

535
400
400

400
400
400
400
400

NOTE. Owing to incomplete record discharge partly estimated Dec. 17, Jan. 16, Feb. 11, 24, 26, Mar. 
8,9,11, Apr. 22, 29 ,May 13, 20, and June 10. Discharge determined from United States Weather Bureau 
gage records and by comparison with records for other stations, Jan. 29-31, Feb. 1, 2, Mar. 5-7,10, 26-31, 
Apr. 1-21, May 21-31, June 1-9, Aug. 20 to Sept. 30. Discharge estimated July 15 to Aug. 19.

Monthly discharge of Colorado River at Columbus, Tex., for the year ending Sept,
Of)ou.

Month

December ____ __________________ jr. _ 
January.---.. ___ - 7T
February.... ......

April.,....    
May       

July

The year __ .

Discharge in second-feet

Maximum

2,650 
530 

1,430 
2,050 
2,140 

23,900 
63,000 
78,800 
8,180 
7,140

535

78,800

Minimum

555 
409 
364 
418 
455 
400 

2,500 
5,160 
2,890

400

364

Mean

1,010 
455 
576 
649 
788 

1,930 
17,300 
36,100 
4,530 
1,880 
\827 

492

5,590

Run-off in 
acre-feet

62,300 
27,100 
35,400 
39,900 
43,800 

119,000 
1,030,000 
2,220,000 

269,000 
116,000 
50,900 
29,300

4,040,000
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M -v,, COLORADO RIVER AT WHARTOH, TEX.

LOCATION. At highway bridge in western edge of Wharton, Wharton County, 
200 feet below Galveston, Harrisburg & San Antonio Railway bridge.

DRAINAGE ABBA. 37,400 square miles (measured on standard topographic maps; 
post-route map; and topographic map of Texas, compiled in 1899 by Robert 
T. Hill, of the United States Geological Survey; scale, 1 inch=25 miles).

RECORDS AVAILABLE. July 12 to August 31, 1916; July 3 to August 18, 1917;: 
July 11 to August 4, 1918; and March 19, 1919, to September 30, 1922.

GAGE. Gurley graph water-stage recorder attached to pier of highway bridge 
near left bank, installed March 19, 1919., Prior to March 19, 1919, vertical 
staff on right bank 75 feet below bridge. Zero of this gage 1.93 feet higher 
than zero of recorder. Temporary chain gage at same datum as recorder 
attached to downstream guardrail of same bridge from July 18 to October 
11, 1921.

DISCHARGE MEASUREMENTS. Made from highway or railway bridge or by wad- 
ing.

CHANNEL AND CONTROL. Channel straight above and below station for a few 
hundred feet. Bed composed of sand and clay; shifting. Banks medium; 
in height, composed of clay, and subject to overflow during extreme stages, 
At a gage height of 34 feet water enters a channel above station known as 
Caney Creek and flows thence to Gulf of Mexico. The Colorado : River raft, 
several miles below station, probably serves as control for all stages.

EXTREMES OP DISCHARGE. Ma'ximum stage recorded during year, 40.7 feet 
from 9 a. m. to 6 p. m. May 6 (discharge not determined); minimum stage, 
5.67 feet at 10 p. m. March 24 (discharge, 472 second-feet, ascertained from 
extension of rating curve and subject to error).

1916-1922: Maximum stage recorded during periods of record, that of 
May 6, 1922; minimum stage, 4.35 feet at 12.46 p. m. August 27, 1921 
(discharge, 45 second-feet ascertained from extension of rating curve and 
subject to error).

ICE. None reported..
DIVERSIONS. Station is in area of rice irrigation', roughly estimated to cover 

about 75,000 acres, about one-third of which is irrigated by diversions from 
Colorado River between Columbus and Wharton, and the remaining two- 
thirds by diversion below Wharton. During periods of maximum demands, 
practically the entire flow is diverted, unless the .river is above ordinary 
stage.

REGULATION. Flow at low and medium stages is regulated to some extent by 
storage in Lake Austin at Austin, Tex.

ACCURACY. Stage-discharge relation not permanent. Rating curve well de­ 
fined from 500 to 15,000 second-feet, and fairly well defined to 30,000 second- 
feet. Above this discharge, from extension of rating curve and subject to 
considerable error. See also "Channel and control." Operation of water- 
stage recorder from December 13 to September 30, satisfactory, except for 
short breaks in record as indicated ja footnote to daily-discharge table. 
From October 1 to December 12, recorder not working and staff gage read 
to hundredths once daily, and oftener during floods. December 18 to Septem­ 
ber 30 mean daily gage height determined from recorder graph by inspection 
or by planimeter. Daily discharge ascertained by indirect method for 
shifting control, except as noted in footnote to daily-discharge table. Re­ 
cords good except at extremely high and low stages.
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Discharge measurements of Colorado River at Wharton, Tex-., during the year ending
' Sept. SO, 1922

Date

Oct. 6
De'c. -14
Mar. 9

Made by 

C. E. McCashin.   
.!>. A. Dudley.     
C. E. Mc.Cashii*    .

Gage 
height

Feet
7.34

  6.15
6,34

Dis­ 
charge.

S^.-tt. 
i 9<sn

700
734

Date

July 19
Aug. 21
Sept. 27

Maiieby  

McCashin and Slack...

Gage 
height

ftti. 
9.26

' 7. 91 '
,7.34

Dis­ 
charge:

Sec.-ft.i,67a
  773
  554

Daily discharge-, in-second-feet, of Colorado River at Wharton, Tex'<., for the year 
  .. .-- ending Sept. SO, 1922 . .-.?...

Day

1' _
2...........
3       
4v       --
5

6...........7-.'

8.    ......
9..   _.__ 
10       

11-.------...
12   '--
13 . .
14.. ...... ...
15...........

16...........
17...........
18...........
19...........
20.. .........

21...........
22...........
23 ..   ...
24...........
25...........

26  ._'..._..
27.... ... T _,_
28... ........
29...........
30.. _ .._.
21   ......

Oct.

1, 610
1,690
2,640
1,970.
1,490

'1,270
1,120
i,oto
1,270
1;300'

1,340
1, 220
1,120

988
930.

988
1,020

988
.952
905

900
ftT/l

830
, 825

 82ft

780
770
730
720
700
674

  Nov.

662
654
642

' 658
654

. 622,622'
.   622  

,602
 602

d02
..602-
602
602

. 602

636
622
642
fCU
606
598'

602
602
594

> 590

J**
574
570

, 563
678

Dec.

765
830

1,080
1,180
^,290

780
J -805'
.805

11 780

' '805
: 755

715
705
686

650
68S
654' 642'

630
630
OAt)

606
6Q2

594
590
590

. 586
586

  590

Jan.

574
574
582
COO

578

602
622
695
765

' 745
ftflfl
695
634
614

678
850

1,100
825
735

845
815
778

740
702

665
628
590
615

3,250
3,350

Feb.

1,810
1,810
1,650
1,210

QQ4

87 f.

750
720
ficin

582
670
626
606
570

566
566
563
556
556

556
Wf\

532

535

1,270
1,810
1,730

Mai.

1,610
1,930
1,340
i ion
1,490

1,050
845
735
710
666

646
fi99

630
590
586

686
610
556

504
don
476
482

1,530

3,900
,3,250

1,730
2,200

16,500
19,600

Apr.

9,940
5,630
4,050
9,550.

26,000

32,300
35,200
33,200
25,400
17,000

12,300
9,560
7,990

13,709'
20,200

14,000
9,290
6,710
5,510
4,710

4,490
4,050
3,550
3,200
2,960

2,740
2,780
6,950

26, '606
32,100

May

36,100

23,400
15,700

J14,300

12,700
lljSOO
17,8,00
25,600

29,700
32,800
30,200
19,000
.14,500

14,400
12,600
9,940
7,860
6,830.
6, 110

June'-

5, 510
5,270
5,510
6,110,
7 ORO

7,730
6,830
6,350
5,630
6,230

g,51d
7,840
6,350
e, no"
5,630

4,.710'

Sj'oSO
.3,850
3,250

3,0503,050~-
3,150,
2,960
2,690

2; 510
2,960
'3,050
2,960
2,780

' My

 Z, 460
2,330
2,240
2,020
1,930

,1,810
1,730
1;73»
2,420,
7,'080

5,990
 4,490-
3,550
2, 960 '
2,780

2,420

-^ Sw
1, ,70ft
iTSn
1,450
l;38X)

.1,270,
1,160
1,100

: 970
915
865

.865
865
815

Aug.

' - 815
790
740
740-
,740,'  . 

, : .715"'715
. 7,40

715
690

'690

650
690

' 715
. 71S.

71*
74Q
860
915i' 865'

795"
'  740'

670-
630
610
'630

050
650
670'
630
590

Sept.

570
514
500ao4'
500

538
552

- 570
, 570

 ' 570

' 552
.. 538

552
552

  552

650
740
700
654
610

590
590
610
610
590

1 570
552
535

, 532
521

NOTE. Owing tp incomplete record discharge partly estimated, Jan. 22, 28, Mar. 30, May\Qj 13,19,20, 
and July 8-13. No record and discharge interpolated Oct. 10. Dec. 4, and Jan. 23-27. Discharge estimated 
May 14-16. Stage beyond limits of rating curve and discharge not? determined May 2-11} gage height, in 
feet, on respective days as follows: 35.1, 36.7, 39.2,40.5, 40.7, 40.6, 40.3, 40.0 39.6,,and 37.3,. , ...
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Colorcido, River at Wharton, Tex,, jar,-tl

41

ending $ep&

"  ' 'Month

January. _.,
February _ _ . _ ,-___j.    .,. ___  ._  ____ .. __ . .,

June.---... -. ----- - ------- - - - .- --..
July..-.  ,-_    ._-       .           .....

September - .

The year . - ..-

Discharge ia second-teat , ;.

Maximum

2,64& 
678 

1,290 
3,350
U 819 

19,600 
35,200

8,510 
7,080 

915 
740

Minimum

;   674 
r 563 

.,-  680 
574
.<8* 
476

2,740 
6,110 
2,510 

815 
590 
500

476

.Meap

1,WO 
. 614 

 737 
873 
883 

1 2, 210 
13,100

4,840 
2,160

718 
573

Runoff in 
' 7ft*&feet

68,300 
36,600 
45,300 
53,700

' Isejow
777,000

288,000 
133,000 
44,l!00 
34,100

NORTH CONCHO EIVEE AT SAN ANGEIO, TEX.

LOCATION. At county concrete viaduct in San Angelo, Tom Green County, 1 
mile above confluence of North Concho and Sputh Concho- rivets.

DRAINAGE AREA, 1,520 square miles (revised; measured on post-route map and 
topographic map of Texas, compiled in 1899 by Robert T. Hill, of the United 
States Geological Survey; scale, 1 inch=25 miles)..

RECORDS AVAILABLE. October 27, 1915, to September 30, 1922.
GAGE. Steyens continuous water-stage recorder, attached to left side of web-of 

third pier of viaduct from left bank, installed September 1, 1920; inspected 
. by B. W. Wynn. Prior to this date vertical staff attached to same pier 

was used. Both recorder and staff gage referred to same datum, .
DISCHARGE MEASUREMENTS. Made from second highway bridge upstream from 

gage or by wading 400 feet below.
CHANNEL AND CONTROL. Bed composed of solid rock which is, to some extent, 

covered in high-water channel with grass and moss; permanent. Channel 
straight for 800 feet above and 400 feet below gage. Banks are sloping", 
clean, composed of rock and clay, and not subject to overflow except during 
high floods. About 20 feet below gage and at downstream side of viaduct 
is a concrete dam about 4J^ feet high, which, before the viaduct was con­ 
structed, served as part of low-water crossing; this dam forms-an artificial 
control and insures a permanent - stage->diseharge relation. Backwater 
probably occurs at this station when the Concho reaches a stage of 25 feet,

EXTREMES OP DISCHARGE. Maximum stage for the year from 5 water-stage 
recorder, 19.3 feet at 7.30 p. m. April 26 (discharge, not determined. Back­ 
water from Concho River probably existed during this stage); no flow 
October 1 to April 2, August 6 to September 18, and September 24-30.

1916-1922: Maximum stage recorded that of April 26, 1922; no flow for 
several periods during record.

ICE. None reported during year.
DIVERSIONS. Records of the Board of Water Engineers for the State of Texas 

show that about 600 acres have been declared irrigated by diversions from 
North Concho. River, all above station.

REGULATION**!-None of consequence.   '""!' 
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ACCUBACY. Stage-discharge relation permanent, except during periods of back­ 
water. Rating curve well defined below 125 second-feet, and extended to 
7,400 second-feet by use of formula, Q=CLH^, for broad-crested weirsr 
using a value of 2.20 for C and may be considerably in error. Operation of 
water-stage recorder satisfactory. Daily discharge determined by applying 
to rating table mean c^aily gage height obtained from recorder graph by 
inspection, or by use of planimeter, except as noted in footnote 'to daily 

. discharge table. Records good, except at extremely low or high stages, 
   when subject to large errors.

Discharge measurements of North Concho River at San Angelo, Tex., during the 
year ending Sept. SO, 1922

Date

Nov. 5
Jan. 13
July 31

Made by 

Ellsworthand Dudley _________________ i _________
R. Q. West... _ .... _ . ____ . __ . ___ .... ___ .. ________

Gage 
height

Feet

O AJL

Dis­ 
charge

Sec.-ft.

0
.6

Daily discharge, in second-feet, of North Concho River at San Angelo, Tex., for the 
year ending Sept. SO, 1922

Day

1.--.
2....
3..'..
4....
5...-. 

6....
7....
8....
9....

10-...

11....
12. ~..
13....
14....
15....

Apr.

 

2.&
.7
.5 

.2

.2
1,420

73
14

6.6
2.9
1.7
1.2
.8

May

347
391
270
122
77 

50
33
26
20
10

19
14
14
33

2,540

June

24
17

130
24
85 

36
16
13

.14
12

0.8
0.8
9.2
7.9
6.6

July

U
848

2,000
1,280

342 

149
91
67
58
49

40
31
22
19
14

Aug.

0.4
.3
.2
.2
.1

Sept.

------

Day

16.-..

18--..
19....
20.... 

21....
22....
23....
24..-.
25....

26....
27....
28....
29....
30....
31....

Apr.

0.6
.4
.4
.4
.2 

.2

.2

.2
121
27

780
186
106

May

1,290
775
605
221
118 

118
64
41
36
31

28
24
20
35
22
17

June

6.2
>ai
38
9.8
7.2 

52
28
14
9.8
7.9

6.2
4.5
3.2
2.5
5.0

July

14
12
11
7.9
7.2 

6.6
5.3
3.9
3.9
3.2

2.3
1.8
1.2

. .8
.7
.6

Aug. Sept.

0.2
1.7 

.5

.2

.1

NOTE. Owing to incomplete record, discharge partly estimated Apr. 13-18, July 8,13,17-31, and Aug. 1. 
Discharge determined by averaging discharge for fractional parts of a day Apr. 3, 9, 10, 26, 29, May 3, 4, 
14-21, 29, June 3, 5, 6,17, 18, 21, 30, July 1-6, and Sept. 19-21. Discharge interpolated July 9-12. Stage 
beyond limits of rating curve and discharge not determined; backwater probably existed as follows; Apr. 
26, 7.2 feet, and Apr. 27,6.4 feet. Backwater probably existed, amount unknown, on Apr. 8,24,28, May 1 
and 2. No flow Get. 1 to Apr. 2, Aug. 6 to Sept. 18, and Sept. 24-30.

Monthly discharge of North Concho River at San Angelo, Tex., for the year ending

Month

April.....................................................
May.

July.....................................................
August... ___ . ______________________

Discharge in second-feet
!

Maximum

2,540 
130 

2,000

1.7

Minimum

fl 
14
2.5 
,d 

0 
0

Mean

239 
22.2 

165 
.04 
.09

Run-off in 
acre-feet

14,700 
1,320

io,ioa
2.4 
5.4

Nora. See footnote to table of daily discharge.
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> . ,! COWCHO BITER HRAJB SAB AWGHO, TEX.  ,. f , . ;,, . ,,'

LOCATION. Half a mile below confluence of North Concho and South Concho 
rivers and 1% miles southeast of San Angelo, Tom Green County.

DRAINAGE ABBA. 4,780 square miles (revised; measured on st&ndard topo­ 
graphic maps; post-route map; and topographic map of Texas, compiled in 
1899 by Robert T. Hill, of the United States Geological Slarvey; scale, 1 
inch=25 miles). '

RECORDS AVAILABLE. September 17, 1915, to September 30, 192:2. :
GAGE. Stevens continuous water-stage recorder; installed August 9, 1917, on 

right bank, 1,500 fe«t below an old ford; inspected by B; W. Wynn. Prior 
to August 9, 1917, a-Vertical staff, gage in several sections attached to trees 
on left bank was used^ Water-stage recorder and vertical staff gage referred, 
to same datum. <

DISCHARGE MEASUREMENTS. Made by wading or from cable near gage.
CHANNEL AND coNTRoi+^-Bed .composed of solid rock and gravel. Channel 

straight for 1,000 feet above and below station. Right bank high, rocky, 
wooded, and not subject to-overflow; left bank of medium height, composed 
of clay and gravel, covered with scattered growth of/trees, and subject to 
overflow at high stages. Rapids just below gage serve as control for medium 
and low stages, but affected by moss. Location of control for high stages 
not known. .

EXTREMES OF DISCHARGE. Maximum stage for the year determined by leveling, 
36.8 feet April 26 (clischarge, not determined); no flow November 29.

1915-1922: Maximum stage, that of April 26, 1922; no flow November 
29, 1922.

ICE. None recorded during year.
DIVERSIONS. Flow at low stage materially affected by diversions above station. 

About a mile above mouth of South Concho River, a storage dam has been 
constructed by the San Angelo Light & Power Co. for waterworks. Records 
of the Board of Water Engineers for the State of Texas show that about 
11,000 acres have been' declared irrigated by water diverted above the 
station, and about 3,500 acres by diversions below station.

REGULATION. Storage at the dam of the San Angelo Light & Power Co. has 
slight effect on flbw at station; no regulation of consequence on North 
Concho River.

ACCURACY. Stage-discharge relation permanent. Rating curve well defined 
below 800 second-feet; above, it was determined by JU/d method, based on 
one measurement on July 8, 1919, at discharge of 40,'500 second-feet and a 
stage of 26.6 feet, u'sirig Kutter's formula with the value of n=0.045 and 
may be considerably in error. Operation of water-stage recorder not 
satisfactory as shown in footnote to daily-discharge table. Daily discharge 
ascertained by applying to rating table mean daily gage height, obtained 
from recorder graph by inspection or for days of considerable fluctuation 
by use of planimeter, except as noted in footnote to daily-discharge ti^ble. 
Records fair.

Discharge measurements of Concho River near San Angelo, Tex., during the year
ending Sept. 80, 1922 i

Date

Nov. 7'
Jan. 13
July 31

,, .   JVJadei?y  , ._ .

D. A. Dudley* -.-Uu. -.-. .,....,.. .^.-...^.... ... .,..- ,.:...  _ ...
R. O. West.......................................................  .....
T'riffff rTwif*hAl1 ' .

Gage 
height

feet 
a 46
.60
.60

Dis­ 
charge

Sec.-ft. 
2.2
1.8
3.6
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Daity discharge, in second-feet, of Condho River near San Angela, Tex., for the 
year, ending Sept. SO, 1922 < ,

Day

1  ...... -
2...........
3..,.. ......
4  ........
5...... _

6.....:.....
7   .<__.   
8...........
9...........

10-.^.^,...,

11   ..... 
12...... ..
is..........:
14...........
15... ........

16.. .........
17...........
18... ........
19
20... ....'..-,

21... ........
22...... .
23...........
24...........
26..........:

26...........
27... ._.._.:_
28...........
29... ........
30..... ......
31... ........

Oct.

2.0
2.0
1.9
1..9
1.-9

1.8
116
1.6
1.6
1.7

1.7
1.7

- 1.7
1.7
1.7

1 7
1*1
1.7
1.7
1.7

1.7
1.7
1.7
1.7
1.7

1.7
1.7
1.7
1.7
1.7
L7

Nov.

1.7
1.6
1.6
1.6

  L6

1.6
1-6
1.8 1.7
1.8

1.7
1.6
1.6
1.8
1.8

1.6
1.6
L8
1.6
1.5

1.3
1.2
1.3

, 1-3
1.0

.7

.4

.2

.0

.6

Dec.

1.1

1.1

 

L2
1.3

, 1.3
1.2
1.2
1.3
1.3
1.2

Jan,

1.2
1.2
1.2
1.2
1.3

1.3
1.4
1.6
1 0
1.9

1.9
2.0
i a
1.8
2.0

L9
1.8
1.6
1.6
1.6

1.7
1.7
1 S

1.8
1.9

1.9
2.7
3.5
4.2
4.9
5.5

Feb.

6.1
6.7
7.4
ft 8

7.1

5.5
4.5
7.4
6.3
3.3

2.1
1.6
1 0

1 ft

1.7

1.7
1.9
1 9
i ft
2.0

1 S

2 0
9 1
1 Q
2.0

2.0
i a
1.9

Mar,

1 Q

1.8
1.8
1.6
1.6-

1.6
1 ft

1.7
1 7
1.6

1 7
1.7
1 8

1.8
1.8

1 8

1.&
1 8

1 7
1.8

1.7
1.8
i a
L8
1 9

2.0
2.0
1.9
2.0
1.9
1 Q

Apr.,

, 3-0
2.0

21
27.
19"

9'. 5
  , 14. ;-
11,300

671
, 186

Ri
5ft
32
2625 '

22
15

. 11
Q 1

7.1

6.3
9.5

12

,May,,

f .':*

1,560
J Qftfl
1,150
1,060

975

900
832

. 720
-1,160
?300

"2,8&)
4,080
1,610

620
346
319'
230
200
170
143

132
120
110
111
98
82

June

m
112
416
178
256

  485

182,"'!?«
, 127

117
112' 103 '
92
88

70
144
163
101 J
84

125
97

, 103
78

M

66
50
41
28
72

July,

63
785

&180

37
29
80

68
64 .

, 57
11
10

9.6
8.9
8,2
7.5,
asf'1 '
5.4 <
4.7
4.0
as
2.6

Aug.

2.4
2.3
2.3
2.2
2.3

2.1
2.1
2.2
2.1
2.1

2.0
2.0
1.9
1.9
i:8

1.8
as
2.3
2.3
2.1

1.7
1.7
1.8
2.2
2.1

2.0
- 1.9

2.2
2.1
3.0
1.9

. Sept.

2.0
2.2
1.9
2,0
l-«

"'1.9

1.6
1.5
1.7
3.3

1.6
1.5
1.8

, . , 1. 6
1.3

1.3
1.2
1.3
5.1
3.7

1.9
1.6
1.3

. 1.3
1.*

1.4
1.3
1.4
1.4
l.=2

NOTE. Owing to incomplete record discharge partly estimated Oct. 4, 10, Nov. 7, 19, 22-24, Dec. 24, 
Jan, 16, 26, Feb. 3, Mar. 16, July 13, Aug. 1,10,15, Sept. 13 and 1& .No record and discharge Interpolated 
Oct. 1-3,11-17, 19-25, 27-31, Nov. 1-6, 20, 21, 25-28, 30, Jan. 19-25, 27-31, Feb. 1-2, July 20-30, Aug. 11-14, 
and Sept. 14. No record and discharge estimated Dec. 2-2S." Discharge ascertained by averaging dis­ 
charge for fractional parts of a day Feb. 6, 8, 9, Apr. 3-11, 13,17, ,May 14-21, 23, 24, 29,, June 3-7,17, 21,28- 
30, July 1-3, Sept. 9-10, and 19-20. No record Apr. 24 to May 5 and July 4-12; gage read Apr. 24, 27.5 feet 
and April 26, 36.8 feet, and another maximum stage of 26.9 feet occurred between Apr. 26 and May 5.

Monthly discharge of Concha River near San Angela, Tex., for the year ending
Sept. SO, 1922

 % 

; , Month

October.-.-....-..-.. __ ,... ____ ......... _ . ......
November... .....    . . .. ..........................

January
February ^. I  
March..... ..............................................
April 1-23-.............   .............................
May 6-31.. .   ._.   ....... ......-._..___...  
June.. ___________________________
August __ . _   . ____________________

Discharge in second-feet

Maximum,

2.0 
1.8

5.5 
7.4 
2,0 

11,300 
4,060 

485 
2.4 
6.1

Minimum

1.6 
0

; i.2
1.6 
1.6 
2.0 

82 
26 
1.7 
1.2

Mean

1,73 
1.3? 

, 1.14 
2.06 

  3.39 
1.79 

546 
. 929 . 

137 
2.07 
1.82

Run-off in 
acre-feet

107 
81.3 

. 70.0 
127 

. " 188 
110 

24,900 
47,900 
' '8, 170 

127 
108

NOTE. See footnote to table of daily discharge.

CONCHO RIVER NEAR PAINT ROCK, TEX.

LOCATION.  =-At Concho, San Saba & Llano Valley Railroad bridge, a quarter of a 
mile below mouth of Kickapoo Creek and 2 miles northwest of Paint Rock, 
Conoho County. , ,
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DRAINAGE AEEA:-7-S,7SO square miles (revised; measured on standard topographic 
maps; post-route jnap; and topographic map of Texas, compiled in 1899 
by Robert T. Hill, .of'the United States Geological Survey; scale, 1 mch=25 

. miles).   ,, ,(
RECORDS AVAILABLE. September 20, 1915, to September 30, 1922.
GAGE.* Stevens continuous water-stage recorder attached to downstream end 

of middle railroad bridge pier was installed September 16, 1920; inspected by 
engineers of the United States Geological Survey and by .N. N. Skaggs. 
Prior to September 16, 1920, gage was vertical staff attached to same pier.

DISCHARGE MEASUREMENTS. -Made by wading or from downstream side of 
bridge.

CHANNEL AND CONTROL.' Bed composed of solid rock, smooth, clean, free from 
vegetation, and permanent. Channel straight for 500 feet above and below 
gage. Right bank 30 feet high, solid rock, clear*, and not subject to over­ 
flow; left bank of medium height, sloping, wooded, and subject to overflow 
during high water. Permanent control during low and medium stages at a 
shoal in solid rock, 400 feet below gage.   ;

EXTREMES OF DISCHARGE. Maximum stage recorded during year, 27.5 feet at 
11 a. m. April 27 (discharge, not determined);, no flow October 13-17, 
October 30 to November 13, and August 23 to September 18.

1915-1922: Maximum stage recorded, that of April 27, 1922. The maxi­ 
mum stage previously recorded was 13.5 feet at 7.30 a. m. June 10, 1919 
(discharge, 20,700 second-feet, revised in 1922); no flow during several 
periods of every year except 1920 and 1921.

ICE. None reported during year.
DIVERSIONS. Records of the Board of Water Engineers for the State of Texas 

show that about 11,000 acres have been declared irrigated by diversions from 
Concho River, practically all of which are above station. Flow during low 
stages is materially affected by diversions.

REGULATIONS^ Ten storage dams of small capacity are. located between this 
station and San Angelo. An abandoned dam, 12 feet In height, known as 
Fourmile dam, is 4 miles below San Angelo; and a small dam, 8 feet in 
height, has been constructed for storage on Sims ranch just above station. 
None of the dams appreciably affects the flow by storing water, except 
during extremely low stages.

AccuRACY.-'-Stage-disehaTge* relation permanent. Rating curve well defined 
below 6,000 second-feet and poorly denned to 19,000 second-feet. Operation 
of water-stage recorder not satisfactory as shown in footnote to daily- 
discharge table. Daily discharge ascertained by applying to rating table 
mean daily gage height obtained from recorder graph by inspection or by 
use of planimeter, except as noted in footnote to daily-discharge table. 
Records good, except for extremely high stages.

Discharge measurements of Concho River near Paint Rock, Tex., during the year
ending Sept, SO, 1922

Date

Nov. 8

Jan. 12

Made by 

Ellsworth and Dud­ 
ley .

R. O. West...,..-...

Gage 
height

Feet 

«0.52
.80

Dis­ 
charge

Sec.-ft. 

0
&.5

Date

May 3 
4

July 30

Made by 

C. E. MeCashin.-.-. 
.....do  ....  . 
Trigg Twichell.......

Gage 
height

Feet 
12.69 
5.89
.94

Dis­ 
charge

Sec.-ft. 
CIS, 300 

3,080
1.3

« Below point of zero flow.
* Estimated.
* Surface velocities observed for part of measurement and coefficient used to reduce to mean velocity.
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, Tex., for'the yeaiDaily discharge, in second+feet, of Coneko River near Paint 
. . /  , , ' - ending Sept. SO, 1922 ,. .

Day

1.. ___
2...      
3       
4...........
5..:.. ...
6.       
7    ....
8..  ......
9...........

 30..... ......

11      
12   , 
13  ........
14...........
15... ........

16... ........
17...........
18.... .......
19...........
20.  .......

21.. .........
22...........
23       
24...........
25...........

26..........
27.      ...
28       
29.1-.. ...
30.   ...
31.  .....

Oct.

0.6
.7
.6
.5
.4

,4
.3
.2
.1
.1

.1

.1

.1

.1

.2

.3

.3

.4

.4' .2

.2

.1

.1

.1

Nov.

0.1
.1

.2

.4

.4

.4

.6

.7
UP
1.0
1.0

.8

.7

.7

.6

.7

Dec.

0.8
.7
.6
.6
.6

.7

.7

.7

.7

.7-

' ' .7

.7

.7

.8
1.0

1.0
a

 .7
.7
.8

1.0
1.0
1.0
.8
.8

.8
1.0
1.0
1.0
.8
.8

Jan.

0.7
.7
.7
.7
.7

.7

.7

.8

.8

.8

' .8
.8
.8
.7

...8

1 9

1.2
1.2
1.0
.8

.8
1 9

1.4
1.4
1.6

1.8
2.2
2.8

' 3.1
5.4
6.5

Feb.

 7:4
11
13
15
15

15
13
12
11
11

10
9.7
9,2
as
6.0

5.0
3.8
3.8
3.8
3.4

3.1
2.4
2.0
1 O

1.8

1.6
1.6
1.4

Mar.

1. 4
" 1.4

1.2
.8

.8

.7

.7

.8

.6

.6

.7

.8

.7

.7

.6

.7

.6

.5

.6

.7

.6

.5

.5
1.0

1.0
1.2
1.2

1.6
1.8

Apr.

1.6
1.2
6.0
4.4
4.4

4.1
4. 7

11,500
3,200

407

204
120 ,
67
58
40

36
38
30.
24
20 '

17
13
12

1,900
17,700

810

May

15, 5«f
2,240

717

443
328
267
231
20&*

"J " 195

172
217

1,100
6>000

5,920
4,220
3,260
1,050

557

740
41Q

220
188
168

165
156
147
141
147
165

June

 ite
168
175
178
185

188
187
186
184
182

180
178

' 176
174
172

170
168
1«6
165
107

86
106
90SX
71

88
51
45
40
35

July

43
1,480

4.1
3.1

Aug.

3.1
9 ft
2.2
i a
1,8

. 1.6,
1.4
1.4.
1.2
1.0

.7

.5

.2

.1

.1

, .1
.1
.1
.1
.1

f l
.1

Sept.

  ,. . ^

; . 1

2.1
7.3

2.5
1.0
.5

.3

.2

.2

.1

.1

NOTE. Owing to incomplete record, discharge partly estimated Jan. 2-11, Feb. 8-14, Apr. 30, May 3, 
June 6 and 19. No record Apr. 26-29 (high water), May 1, 2 (high water); July .3-28 (moderately high 
water first part). No record and discharge interpolated Jane 7-18. Mean daily discharge ascertained toy 
averaging discharge for fractional parts of a day Apr. 3,8-12,18,24,25, May 4-6,13-22,- June 20, 22, 23, July 
1,2, and Sept. 19-21. No flow Oct. 13-17, Oct. 30 to Nov. 13, and Aug. 23 to Sept. 18.

Monthly discharge of Concho River near Paint Rock, Tex., for the year ending
Sept, 80,1922

Month  

November..           _____________   ....

April- -,    J      .          . ...
May 3-31-.-  ~ ...   .                 ...

July.                         

; Discharge in secoed-feet

Maximum

0.7 
1.0 
1.0

. 6.5 
15 
1.8

   V   
10,500

188

3.1 
7.3

Minimum

,0, 
0 
.6 
.7 

, 1.4 
.5 

1.2 
141 
35

0 
0

;Mean

0.21 
.32 
.80 

1.45 
7.22 
.88

1,390' 

137

.66 

.49

Kua-oflf in
ajjre-feet

13.1 
19. 0 
49. 0
88.9 

  '  401 
54.0

79,900 
8,170

40.5 
29.4

NOTE. See footnote to table of daily discharge.



COLORADO RIVER BASIN

SAN SABA RIVER AT MBNABD, TBX.

LOCATION. At steel highway bridge in Menard, Menard County, 80 miles above 
mouth of stream.

DRAINAGE AREA. 1,140 square miles (measured on standard topographic maps; 
post-route map; and topographic map of Texas, compiled in 1899 by Robert 
T. Hill, of the United States Geological Survey; scale, 1 inch**25 miles).

RECORDS AVAILABLE. September 14, 1915, to September 30, 1922.
GAGE. Chain gage attached to floor on downstream side of highway bridge; 

read by B. B. Burke or Haskell Howell.
DISCHARGE MEASUREMENTS. Made by wading or from downstream side of 

bridge.
CHANNEL AND CONTROL. Channel straight 800 feet above and 100 feet below 

station; somewhat obstructed by reeds and grass; water flows through a 
series of shoals and ponds; right bank composed of gravel and clay, wooded, 
sloping, high, and not subject to overflow; left bank similar in material, 
wooded, low, and subject to overflow. A sand and gravel ford just below 
gage forms a control during low stages; shifts.

EXTREMES OP DISCHARGE. Maximum stage recorded during year, 12.4 feet at 
10.30 a. m. April 26 (discharge not determined. Observer reports higher 
stage during afternoon of April 26 and 27 but heights not known). Minimum 
stage, 1.62 feet March 16-18 and 21-26 (discharge, 1.6 second^eet). Gage 
heights not comparable, owing to shifting control.

1915-1922: Maximum stage recorded, 13.6 feet at 2.30 a. m. September 
16, 1915 (discharge not determined); no flow July 12-14, 19-31, August 
1-4, and 26-31, 1918.

ICE. None reported.
DIVERSIONS. Considerable land is irrigated with watdr diverted above station. 

Noyes canal on right side Qf river which serves a considerable area diverts a 
short distance above gage. Records of the Board of Water Engineers for the 
State of Texas show that about 4,300 acres have been declared irrigated by 
diversions above the station, and about 7,700 acres by diversions below the 
station.

REGULATION. Flow unregulated by storage or water-power plants but is largely 
controlled at low stages during irrigation season by diversion to Noyes 
canal.

ACCURACY. Stage-discharge relation not permanent. Rating curve fairly well 
defined from 0 to 250 second-feet. Gage read to hundredths twice daily. 
Daily discharge determined by indirect method for shifting control, except 
as noted in footnote to daily-discharge table. Records fair.

Discharge measurements of San Saba River at Menard, Tear., during the year ending
Sept. SO,

Date

Nov. 4
Jan. 12

Made by 

R. Q.West  _____

Gage 
height

Feet
1.86
1.81

Dis­ 
charge

Sec.-ft. 
6.2
7.1

Date

May 7

Made by height

Feet 
2.46
1.84

Dis­ 
charge

Sec.-ft. 
71.8
7.3
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Daily discharge, in secondrfeet, of San Sqba River at Menard, Tex., for the year
ending Sept. SO, 1922

Day

1.. _ .........
2        
3      .....
4..... _ ......
5..... _ ......

6..  ......  
7.... .. ........
8  .....    
9        
10   ,- -

11       
12      . .
13  .    
14      
15        

16       
17      
18.      
19       
20        

21   -    
22       
23      
24  .    
26      

26     
27       
28      
29      
30        
31       

Oct.

}l30
241
64
29

23
21
21
22
22

21
21
22
21
21

19
21
21
20
21

20
20
20
19
18

18
17
17
17
11
5.4

Nov.

5.5
' 5.6

5.6
5.7
5.5

5.3
5.2
5.0
4.8
3.6

2.9
2.2
2 2
2.4
2.6

2.4
2.6
2.4
2.4
2.6

2.8
3.6
3.3
3.3
3.3

3.3
3.3
3.3
3.0
3.9

Dec.

11
8.5
7,0
14
20

19
20
21
21
21

21
21
21
14
9.5

9.0
9.0
7.4
5.7
4.8

4.2
3.9
3.9
3.9
4.4

4.9
5.4
5.1
4.8
4.5
4.2

Jan.

4.6
5.1
4.8
5.1
5.1

5.1
5.1
5.2
5.4
6.0

5.7
6,0

6.0

Feb.

4.8
4.8
4,8
4.8
4 0

3.6
3.9
4.8
4.8
4.8

A O

4.2
4 K

4.2
4.2

4.2
4.8'
5.1
4.5
4.5

4.2
4.5
3,9
3.9
3.9

3.9

2.4

Mar.

1 0

2.2
. 2.2

2.2
2.2

9 9

2.2
2.2
2.2
2.2

1 a
1.8
2.0
1.8
1.8

1.6
1.6
1.6
2.0
2.0

1.6
1.6
1.6
1.6
1.6

1.6
2.0
2.8

62

Apr.

99

16
200
111
34

17
14
38
13
10

8.5
8.5
9.5
9.5
9.0

8.0
8.0
8.0
7.0
7.0
7.'0

7.5
8.0

92

May

144
105

174
121

81
65
65
59
59

57
56

255

153

170
130
95

69
64
57
54
55

51
51
51
49
47
51

June

Af.
45
306
88
55

50
, 130

57
47
48

47
46
45
42
40

38
.40
41
40
4A

39
. 36
36
35
31

29
37

, 30
23
22

' Vuly

24
27
9J
38o-i

31
3129 '

26
25

25
25
22
19
10

12
12
11
9.5
8.2

7.0
7.0
7.0
7.0
7.0

7.0
5.7
5.4
4.8
4.8
4.8

Aug.

4.8
4.2
4.2
4.8
4,8

4.8,
4.8
5.4
8.5
8.5

7.5
7.5
7.5
8.0
8.5

9.5
7.5
7.5
7.5
9.5

9.0
8.5
8.0
7.0
6.0

5.7
7.5
6.5
5.7
6.5
7.2

Sept,

ft n
8.7
9.5
9.0
8.0

8.5
7.5
10
10
10

10
10
9 n
11
11

12
12
12
15
17

19
15
14
14
12

12
10
10
10
10

NOTE. No record and discharge interpolated Oct. 9, 30, Nov. 1-3,5-8,11, 20,24,27, Dec. 4,11,18,25,26, 
Jan. 1, 8, Mar. 4-7, July 18-20, Aug. 30 to Sept. 2. No record and discharge estimated Oct. 1, 2, and Jan. 
13-31. No record May 13 and 14. Stage beyond limits of rating curve Mar. 29, 30, Apr. 24, 25, 26, 27, 28, 
30, and May 17, with respective mean daily gage height, in feet, as follows: 10.25, 5.40, 6.60, 6.95, 12.35. 
7.35, 4.20, 4.25, and 6.80.

Monthly discharge of San Saba River at Menard, Tex., for the year ending Sept.
SO, 1922

Month

October __________________ __ .........

December _________________________

February.-..   ...   .-     .......... ........ ......

April.           . ....... ........................

July..        ............ ..     ..... . ..........
August ..-                       

Discharge in second-feet

Maximum

241
5.7 

21

5.1

306 
91 
9.5 

19

Minimum

5 4 
2.2 
3.9

2.4 
1.6 
7.0 

47 
22 
4.8 
4.2 
7.5

Mean

35.3 
3.65 

10.8 
5.72 
4.31

53.6 
18.5 
6.87 

11.1

Run-oft in 
aere-feet

2,170 
217 
663 
351 
239

3,190 
1,140 

422 
663

NOTE. See footnote to table of daily discharge.
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SAN SABA RIVER NEAR SAN SABA, TEX.

LOCATION. 200 feet above Beveridge highway bridge, 1 mile below mouth of 
China Creek, 2 miles northwest of San Saba, San Saba County, 3 miles below 
mouth of Richland Creek, and 4 miles above mouth of Simpson Creek.

DRAINAGE AREA. 3,040 square miles, revised (measured on standard topographic 
maps; post-route map; and topographic map of Texas, compiled in 1899 by 
Robert T. Hill, of the United States Geological Survey; scale, 1 inch ==25 
miles). .

RECORDS AVAILABLE.: December 30, 1904, to December 31, 1906; September 
11," 1915, to September 30, 1922. Miscellaneous discharge, measurements 
previous to 1904. '.

 GAGE. Vertical and inclined staff on right bank; read by G. M. Pool. From 
December 30, 1904, to December 31, 1906, gage heights were obtained by 
measuring with a tape from a reference point on the bridge to the water 
surface. Relation between datum used 1904-1906 and that of present gage 
is not known.

DISCHARGE MEASUREMENTS. Made by wading or from downstream side of 
bridge.

CHANNEL AND CONTROL. Channel straight for 100 feet above and below station. 
Bed composed of rock and gravel; shifts. Left bank composed of gravel, 
clay, wooded, high, and not subject to overflow; right bank consists of clay 
and gravel, wooded, sloping, medium in height, and subject to overflow 
during high water. A shoal at a ford about 75 feet below gage serves as 
control during medium and low stages; control is free from vegetation and 
shifts.

EXTREMES OF DISCHARGE. Maximum stage recorded during year, about 37.0 
feet on April 26 or 27, determined from flood marks on gage (discharge not 
determined); minimum stage, 1.30 feet at 6.15 p. m. March 22 and 5.40 p. m. 
March 24 (discharge, 25 second-feet).

1904-1906; 1915-1922: Maximum stage recorded, that of April 26 or 27, 
1922; no flow August 9 and 10,1918.

ICE. None reported.
DIVERSIONS. Considerable water is diverted from stream and tributaries above 

station. There are also diversions below the station but none in the vicinity 
of station. Flood water from Brady Creek at Brady, is stored for municipal 
uses; capacity of reservoir not known, but probably small. Records of 
the Board of Water Engineers for the State of Texas show that about 9,300 
acres have been declared irrigated by diversions above station, and about 
2,700 acres by diversions below station.

REGULATION. None.
ACCURACY. Stage-discharge relation not permanent. Rating curve well defined 

between 5 and 6,500 second-feet. Gage read to hundredths twice daily. 
Daily discharge determined by indirect method for shifting control. See 
also footnote to daily-discharge table. Records fair.

i
Discharge measurements of San Saba River near San Saba, Tex., during the year

ending Sept. SO, 1922

Date

Nov. 18
Jan. 11
July 28

Made by  

R. Q.^fest.,.^......... ..................................................

Gage 
height

Feet 
1.44
1.54
1.73

Dis­ 
charge

Sec.-ft. 
34.5
45.9
64.3
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Daily discharge, in second-feet, of San Saba River near San Saba, Tex., for the year
ending Sept. 80, 1922

Day

1     ..... .'.
2.. ............
3..............
4.........
5..............

6..... .........
7..............
8   ..........
9..............
10   .........

11  ..   .
12..............
13... ...........
14... ...........
15..............

16... ...........
17..............
18..............
19..............
20.............

21..............
22.. ...... ......
23..... .........
24    .........
25    ..   ..

26..    ..  .
27         
28  ...........
29.....  .....
30     .......
31  ...........

Oct.

54
58
50

233
233

127
88
68
58
51

45
43
43.
40
40

38
40
41
39
38

36
37
36
38
38

37
39
39
38
38
39

Nov.

39
39
37
38
sft

37
38
35
32
Q1

31
33
32
33
32

33
33
35
35
32

34
37
38
49
45

48
4«
38
38
38

Dec.

42
44
40
35
or

V7

48
44
45
51

55
58
58
54
59

61
55
55
61
55

<tf
49
47
45
41

41
41
41
41
49

45

Jan.

46
46
46
44
41

&(\
40
dn
42
44

46
45
45
Aft

50

52
52
54
53
50

50
52
56
1Q

62

63
62
56
56
54
to

Feb.

59
62
61

, 58
59

59
54
54
58
58

55
51
46
48
48

46
48
47
46
52

51
50
47
46
49

52
50
50

Mar.

49
47
52
54
55

60
54
51

' 49
46

43
4Q

44
40
42

43
41
40
47
41

33
30
31
30
65

67
61
54

3,620
6,590

971

Apr.

370
207
38

2,140

545
291
777
682
213

182
147
132
122
119

112
98
87
84
82

82 /
79
75
85

6,050

6,860
2,480
1,400

May

5,600

6,140
2,240

1,400
1,070'

841
1,610

,809

745
661
809

2,660
4,700

2,310
1,240
2,450
1,440

841

841
1,400

590
470
398

384
356
343
343
330
343

June

370
384
370
485
761

426
485
515
575
384

317
292'268

244
244

220
244
256
207
203

194
188
178
172
170

166
154
147
138
127

July

127
129
395
353
467

209
168
152
139
138

127
116
110
110
106

111
114
111
101
92

84
82
80
78
73

69
68
67
98

102
73

Aug.

67
65
60
60
63

71
63
59
74

268

96
80
73
70
69

69
68
69
68
70

75
67
64
63
63

63
65
60
58
58
58

Sept.

6O
5862°
58
5&

5»
5»
58
58-
60-

73-
69-
61
60
60

60
6O
74
70-,
69-

71
71
68
67
71

70-
74
70-
67
69-

NOTE. Discharge Apr. 25, 28, and May 4 determined from one staff gage reading only, as water was too- 
high to reach gage for other readings; gage height Apr. 25,18.2 feet (rising stage), Apr. 28, 20.0 feet (falling: 
stage), and May 4,18.4 feet (falling stage). No readings Apr. 26,27, May 2 and 3, owing to high water; 
discharge not determined. Water reached a maximum stage of about 37 feet on Apr. 26 or 27. Gage 
height Apr. 4, 26.8 feet beyond limits of rating curve; discharge not determined.

Monthly discharge of San Saba River near San Saba, Tex., for the year endiny
Sept. 30, 1922

Month

March __________________________ ...
April..                  .     
May... ............................................... ...

July.........................................'.............

Discharge in second-feet

Maximum

233 
49 
61 
63 
62 

6,590

761 
467 
268 
74

Minimum

36 
31 
35 
40 46' 

30 
38 

330 
127 
67 
58 
58

Mean

59.4 
36.8 
47.4

.50.1 
52.3 

403

296 
137 
73.4
64.7

Run-off in
acre-feet

' 3,650 
2,180 
2,910 
3,080 
2,900 

. 24,800

17,600 
8,420 
4,510,
3,850

NOTE. See footnote to table of daily discharge.
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NORTH LLANO EIVER NEAR JUNCTION, TEX.

LOCATION. 500 feet above remains of old Wilson dam, 1 mile below mouth of 
Bear Creek, 2% miles above North Llano highway bridge, 3 miles north­ 
west of Junction, Kimble County, and 4 miles above confluence of North 
Llano and South Llano rivers.

DRAINAGE AREA. 803 square miles (measured on standard topographic maps; 
post-route map; and topographic map of Texas, compiled in 1899 by Robert 
T. Hill, of the United States Geological Survey; scale, 1 inch=25 miles).

HECORDS AVAILABLE. September 14, 1915, to September 30, 1922.
GAGE. Overhanging chain gage on left bank; read by W. M. Keen.
DISCHARGE MEASUREMENTS. Made by wading or from highway bridge 2J^ 

miles below station.
CHANNEL AND CONTROL. Bed composed of solid rock. Channel straight above 

and below for 400 feet, with a series of pools and rapids. Left bank high, 
clean, and not subject to overflow; right bank low, wooded, and subject to 
overflow during high stages. One channel at all stages; current sluggish at 
gage during low and medium stages. A solid rock ledge of approximately 
2 feet vertical fall at site of old dam serves as permanent control for medium 
and low stages, except slight effect from accumulation of moss during low 
stages.

EXTREMES OP DISCHARGE. Maximum-stage recorded during year, 8.7 feet at 
6.45 p. m. April 3 (discharge not determined). (Observer reports highest 
stage occurred during night of May 2, stage unknown); minimum stage, 
0.96 foot from 4.20 p. m. September 8 to 6 p. m. September 9 and 5.35 
p. m. September 15 to 5.45 p. m. September 18 (discharge, 0.40 second-foot). 

1915-1922: Maximum stage recorded 18.00 feet during-night of September 
15, 1915 (discharge not determined); no flow during several periods.

ICE. None reported.
DIVERSIONS. Records of the Board of Water Engineers for the State of Texas 

show that about 1,200 acres have been declared irrigated by diversions 
above the station. During low stages such diversions materially reduce 
flow at the station.

REGULATION. No indication that flow at station is regulated.
ACCURACY. Stage-discharge relation permanent. Rating curve well defined 

below 120 second-feet. Gage read to hundredths twice daily. Daily dis­ 
charge determined by applying mean daily gage height to rating table, 
except as noted in footnote to daily-discharge table. Records good for low 
and medium stages.   <

Discharge measurements of North Llano River near Junction, Tex., during the 
year ending Sept. SO,

Date

Nov. 3
Aug. 3

Made by  

C. E. Ellsworth ___________________________ . ...........
Trigg Twichell _____________________________ , ....

Gage
height

Feet 
1.11
1.17

Dis­ 
charge

Sec^i 
' 2.3

4.3
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Daily discharge, in second-feet, of North Llano River near Junction, Tex., for the 
year ending Sept. 30, 1922

Day

1        
2.   ....... _
3 .. -..-.
4....   .......
5..............

6..............
7..............
8....... .......
9....  .......
10....... ....

11       
12...     .... .
13.........  .
14..... .........
15.... ..........

16       
17....  .......
18  .......   .
19  ...........
20        

21..............
22
23  ...........
24.....       .
25      .

26      .
27...... ........
28         
29... ...........
30        
31.......... .

Oct.

2.5
2.5
6.4
4.2
3.9

3.9
3.9
3.9
3.9
3.9

3.9
3.9
3.9
3.9
3.9

3.9
3.9
3.2
3.2
3.2

3.2
2.5
2.5
2.5
2.5

2.5
2.5
2.5
2.5
2.5
2.5

Nov.

2.5
2.5
2.5
3.2
3.2

3.2
3.2
3.9
3.9
3.9

4.7
4.7
4.7
5.8
5.8

5.8
6.9
6.9
6.9
8.3

8.3
9.8
9.8
9.8
11

11
11
13
13
13

Dec.

12
12
12
12
12

14
14
14
14
16

16
16
16
16
16

16
16
16
16
16

16
16
16
16
16

16
16
16
16
16
16

Jan.

16
16
16
16
16

16
16
16
16
16

16
16
16
16
16

16
16
16
16
18

18
18
18
18
152

IS

18
18
18
18
18

Feb.

17
17
17
17
17

17
17
15' 15

15

15
15
15  13
13

13
13
11
11
11

11
11
11
11
11

13
13
13

Mar.

13
13
15
15
15

15
15
13
13
13

11
11
11
11
11

11
11
11
11
11

11
11
11
11
43

26
24
22

78

Apr,

56
47

136

93
68

114
54

43
36
36

36

31
31
31
31
31

31
31
31

181
192

May

166

177

148
122
100
86
86

78
64
177
150
100

75

160
114
100

86
54
54
45
45

41
41
38
38
35
35

i 
June

33
32

71
49

38

129
76
59

45
43
41
35
35

35
100
59
45
35

35
35
29
29
29

29
24
22
22
19

July

16
16
26
41
28

23
23
20
20
20

18
15
13
12
33

25
19
18
17
12

9.1
7.6
7.6
6.4
6.4

6.4
6.4
6.4
6.4
6.4
6.4

Aug.

6.4
6.4
5.8
5.8
5.3

4.7
4 7

61
25
13

10
9.1
8.3
6.9
6.9

5.8
39
12
7.6
5.8

5.8
4.7
4.2
3.5
2.5

2.1
2.1
1.6
1.6
1.3
1.3

Sept.

1.0
1.0
1.0
1.0
1.0

.7

.6

.5

.4
14

7.6
5.S
2.1
.6
.4

.4

.4

.4
3.2
9.8

4.7
3.2
7. ft
6.4
5.8

5.8
4.7
4.7
4.7
3.9

NOTE. Gage heights, in feet, for days when stage was beyond limits of rating curve and discharge not 
determined as follows: Mar. 29, 4.03; Mar. 30, 2.1S; Apr. 3, 5.62; Apr. 4, 2.68; Apr. 8, 2.05; Apr. 24, 2.10; 
Apr. 25, 2.94; Apr. 26, 2.82; Apr. 27, 4.07; Apr. 28, 2.45; May 1, 3.29; May 3, 4.01; May 4, 2.41; May 17, 2.62 
June 3, 2.33; and June 7, 2.65.

Monthly discharge of North Llano River near Junction, Tex., for the year ending
Sept. 30, 1922

Month

December                        

April......... ........ .......... ........... . ..  .  

July........ ..  .   ......   .         .

Discharge in second-feet

Maximum

6.4 
13 
16 
18 
17

41 
61 
14

Minimum

2.5 
2.5 

12 
16 
11 
11 
31 
35 
19 
6.4 
1.3 
.4

Mean

3.36
6.74 

15.1 
16.8 
13.9

15.8 
9.04 
3.45

Run-off in
acre-feet

206 
401 
928 

1,030 
770

973 
556 
205

NOTE. See footnote to table of daily discharge.
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IIANO BITER NEAR JUNCTION, TBX.

LOCATION. 100 feet north of Kerrville-Junction road, a quarter of a mile north­ 
east of Oliver's ranch house, 3 miles below confluence of North Llano and 
South Llano rivers, 3J^ miles east of Junction, Kimble County, and 4 miles 
above creek entering river from south.

DRAINAGE AREA. 1,700 square miles (measured on standard topographic maps; 
post-route map; and topographic map of Texas, compiled in 1899 by Robert 
T. Hill, of the United States Geological Survey; scale, 1 inch=25 miles).

RECORDS AVAILABLE. September 13, 1915, to September 30, 1922.
GAGE. Vertical staff, reading from 0 to 7.5 feet, attached to tree on right bank, 

and inclined staff graduated from 7.0 to 14.7 feet, and a vertical staff 14.6 
to 20.3 feet; the two latter sections are 100 feet upstream from low-water 
vertical staff; read by Sadie Oliver.

DISCHARGE MEASUREMENTS. Made by wading at Mason road crossing, a quarter 
of a mile above gage or from cable 400 feet above gage.

CHANNEL AND CONTROL. Bed composed of solid rock, clean, and permanent. 
Channel straight for 700 feet above and 350 feet below gage. Left bank 
of medium height, slightly wooded, and subject to overflow during high 
water; right bank clean, high, and not subject to overflow. One channel 
at all. stages, except during extreme floods, when a small part of the flow 
may follow a slough that leaves the river a short distance above the gage, 
passes to the south of Oliver's ranch house, and enters the main stream 
below the gage. Such conditions do not occur, however, at intervals more 
frequent than 10 to 15 years, and will not greatly affect records. Rock 
ledge 75 feet below gage, forming a fall of approximately 3 feet, serves as 
permanent control for low and medium stages.

EXTREMES OF DISCHARGE. Maximum stage recorded during the year, 10.97 
feet at 9.30 a. m. April 3 (discharge not determined); minimum stage, 1.50 
feet at 2 p. m. October 30 and 31 (discharge, 52 second-feet).

1915-1922: Maximum stage recorded, 26.3 feet at 3 a. m. September 16, 
1915 (discharge not determined); minimum stage, 1.32 feet during August 
23-28, 1918 (discharge, 13 second-feet).

ICE. None reported.
DIVERSIONS. Records of the Board of Water Engineers for the State of Texas 

show that about 2,500 acres have been declared irrigated by diversions 
above station and about 1,300 acres below station. Diversions materially 
reduce flow at station during low stages.

REGULATION. Slight regulation for water-power plant on South Llano River 
at Junction.

ACCURACY. Stage-discharge relation is permanent. Rating curve well defined 
from 24 to 250 second-feet. Any discharge above 250 second-feet is from 
extension of rating curve and subject to error. Gage read to hundredths 
once daily, but observer's work doubtful. Daily discharge ascertained by 
applying mean daily gage height to rating table, except as noted in footnote 
to daily-discharge table. Records good for low and medium stages.

Discharge measurements of Llano River near Junction, Tex., during the year ending
Sept. SO,. 192%

Pate

Nov. 2
Aug. 3

Made by 

C. E. EHsvrorth __ .. _ . ___ . ___ ................  ...  . .
TriggTwlchell      .     .   -          -

Gage 
height

Feet 
  L 51
1.E4

Dis­ 
charge

Sec.-ft. 
60.4
<52.8
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Daily discharge, in second-feet, of Llano River near Junction, Tex., for the year
ending Sept. SO, 1922

Day

1 _ .... _ ....
2       
3...  ...   -

5.   -    -

6    ....   -
7-..   ........
«         

10         

11          
12       
13       
14         
15      

16         
17         
18      - 
19         
20       

21      
22       
23      
24       
25       

26         
97
28
29         
30       . 
 31.  .   

Oct.

69
69
69
69
69

69
69
69
63
63

58
58
58
58
58

' 58'

,- 58
,58
58
58

58
58
58
58
58

58
58
58
58
52
52

Nov.

55
55

- 55
55
55

55
55
55
55'55

55
55
55
55
55

' ' 55

55
55
55
60

60
60
60
60
60

60
60
60
60
60

Dec.

60
60
60
60
60

60
60
60
60
60

60
60
60
60
60

60
  60
60
60
60

60
60
60
60
60

66
66
66
66
66
66

Jan.

60
60
60
60
60

60
60
60
60
60

60
60
60
60
63

63
63
63
63
63

63
63
63
63
63

63
63
63
63
63
63

Feb.

6363'
63
63

. 63

63
63
63
63
63

63
63
63
63
63

63
63
63
63
63

63
63
63
63
63

63
63
63

Mar.

60
60
60
60
60

60
60
60
60
60

60
60
60
60
60

60
60
60
55
55

55
55
55
55
72

72
72
72

156

Apr.

129

596

336
336
336
244
224

165
147
138
129
120

120
112
105
84
72

60
55
112
112
112

301
301
336

May

330
239

505
354

330
295
283
239
229

218
189
189
631
631

479
415
330
295
239

239
234
229
189
179

170
160
160
151
151
142

Jnne

138
138
138
138
138

138
138
138
138
138

147
138
138
138
129

129
129
129
120
120

112
105
105
105
98

9$
98
91
91
91

July

80
SO
§0

229

198
170
160
151

142
134
80
80
80

80
80
80
74
74

74
69
69
69
63

63
63
58
58
58
58

Aug.

58
58
58
63
63

63
63
63
94
74

63
63
.63
63
69

69
69
69
69
63

63
63
63
63
63

63
63
63
63
63
58

Sept.

58
58
58
58
58

58
58
58
58
63

63
63
63
63
63

63
63
69
63
63

63
63
63
63
63

63
63
63
63
63

NOTE. Gage heights, in feet, for days when stage is beyond h'mits of rating curve and discharge not 
determined, as follows: Mar. 29, 2.95; Mar. 30, 3.37; Apr. 2, 2.69; Apr. 3, 10.97; Apr. 4, 3.67; Apr. 26, 3.07; 
Apr. 27, 6.07; May 3, 4.96; July 4, 2.98; and July 6, 2.90.

Monthly discharge of Llano River near Junction, Tex., for the year ending Sept.

, Month
t

January
February. _________________________

MayJ.-l.    ' ^.- ^   .-:..       j-j-
June. _______  ,- __ r   , ___ .. __            
July....     - - _            _

Discharge in second-feet

Maximum

69 
60 
66 
63 
63

147

94
69

Minimum

52 
55 
60 
60 
63 
.55 
55 

142; 
91 
58 
58 
58

Mean

,60.8 
56.8 
61.2 
61.6 
63.0

n

123

64,7 
61,7

BiUn-ofl in 
acre-feet

3,740 
3,380 
3,760 
3,790 
3,500

7,320

3,980 
' " 3,670

NOTE. See footnote to table of daily discharge.
. ' -,    "  .'.  '-         .   .\         .... , V \

BARTON SPRINGS A¥ AUSTIN, TEZ.

LocATioN*-r*-Barton Springs issue from channel of Barton Creek, 1,600 feet 
above 'Austin-Bee Cave highway bridge, half a mile above confluence of 
Barton Creek and Colorado River, and half a mile southwest of Austin, 
Tra vis'County. ' , , . . .,
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. Octaber.l, 1918> to September 30, 1922. Daily records of 
Barton Oreei> which closely approximate flow of Barton Springs as 

the ordinary flow of the Creek is from the springs, have been published from 
ApriJ. 25, 1917, |o September 30, ,1918. Miscellaneous discharge measure­ 
ments of Barton Cfeek were made from 1894 to 1906, and during, 1916 and 
1917. -..! ....

DISCHARGE MEASUREMENTS,: Made by wading Barton Creek above and below 
the springs, IE, ordeij .to determine the flow of springs, as indicated in the 
following table;

Discharge measurements of Barton Creek and determination of discharge of Barton 
Springs at''Au&tih, Te$., during the year ending Sept. SO,

Date

Oct. 12 
25 

Nov. 10 
28 

Dec. 13

28 
Jan. 11 

26 
Feb. 10

Made by 

Trigg Twichell
_ .do...... .........

... -do   ... .... ... .

. .do    .........
Twichell and Me

.. do..    ......

.. ..do.
  do......  ......

Discharge 
(sec.-feet)

1.

 aB
3j M

O

59.2 
54.6 
47.6 
41.3

38.8 
35.7 
32.3 
30.7 
29.6

Creek above 
springs

a 1.0 
.0 
.0 
.0

.0 

.0 

.0 

.0 

.0

S
_H

ft 
CO

58.2 
54.6 
47.6 
41.3

38.S 
35.7 
32.2 
30.7 
29.6

Date

Feb. 27 
Mar. 11 

25 
May 26 
June 20 
July 13 

26 
Atig. 9 

28 
Sept. 19

Made by  

.....do.   ... ......
  do      
C. E. McCashin.. ... 
Trigg Twiehell ___

  ..do         
.... -do..  .... .... ..
Twiehell and Slack . .

Discharge
(sec.-feet) ' 

Creek below 
springs

29.4 
29.4 
29.3 

112 
70.2 
56.7 
47.5 
46.4 
39.8 
34.2

Creek above 
springs

0.0 
.0 
.0 

32 
3.2 

a .5 
.0 
.0 
.0 
.0

CO
60
£
P.
03

29.4 
29.4 
29.3 
80 
67 
56,2 
47.5 
46.4 
39.8 
34.2

GUADALUPE BIVER BASIN

GUADALTTPE BIVER NEAR COMFORT, TEX.

LOCATION. On Comfort-Kerrville road 100 feet upstream from Boerner Crossing
and 3 miles west of Comfort, Kerr County. 

DRAINAGE AREA. 909 square miles (measured on topographic map of Texas,
compiled in 1899 by Robert T. Hill, of the United States Geological Survey ;
scale, 1 inch=25 miles).

RECORDS AVAILABLE. December 16, 1917, to September 30, 1922. 
GAGE. Vertical staff in two sections on left bank; read by Robert W. Faust. 
DISCHARGE MEASUREMENTS. Low-water measurements made by wading. No

high-water section available. 
CHANNEL AND CONTROL. Bed composed of rock, sand, and gravel. Left bank

composed of clay, slightly wooded, and not subject to overflow; right bank
low, wooded, and subject to overflow.

EXTREMES OP DISCHARGE. Maximum s,iage recorded during year, 6.9 feet ajt' 
,, 8 a. m. April 26 (discharge not determine^); minimum stage during period

of estimated discharge (discharge, probably about 25 second-feet). 
> 1917-1922: Maximum stage about 41 feet on August 21, 1919, determined. 

','! from flood marks near gage (discharge not determined); Jninimum stage,- 
; 0.80 fbot August 2, 1918 (discharge, 0.4 sfecond-foot); probably caused byv

diversions. . , ' 
ICE. None reported.
D^yfeRSioNS. Few pumping plants along stream, about 7 miles above station. 
''.. ; R'ecords.of the Board of Water Engineers: for .State of Tpix^s jfhbV.t^^l^ 
V ?/i total of ;about.400 acres H^y^ been, delated* Mgated by diversions 'above t^r 
 f *  'Station* .   '    '   .- >'..''   :   . /.." ;>-... . -,"- -.  , ' '.."'.£

101120 25t wsp 548  5
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REGULATION. At Kerrville and Center Pointj dams are constructed and water 
used for mill purposes, but the effect of the regulation is slight except during 
low stages.

ACCURACY. Stage-discharge relation permanent. Rating curve fairly well 
defined below 40 second-feet, well defined from 40 to 80 second-feet, and 
poorly defined from 80 to 270 second-feet. Gage read to hundredths once 
daily, but not regularly, and observer's work doubtful. One reading a day 
may not be true index to discharge at low periods, owing to storage and 
intermittent pumping above gage; and at high stages, owing to rapid fluctu­ 
ations. Daily discharge ascertained by applying mean daily gage height to 
rating table, except as otherwise noted in footnote to daily-discharge table. 
Records poor.

Discharge measurements of Guadalupe River near Comfort, Tex., during the year
ending Sept. 30, 1922

Date

Nov. 2
Jan. 24
Mar. 25

Made by  

Ellsworth and

a
Feet

1 on

1.88

1 Kd

Dis­ 
charge

Sec.-ft. 
, 48.6

58.0

49.8

Date

Aug. 4
Sept. 7

Made by 

'PHoror T^OTlpllftll

C. B. Ellsworth ____

Gage 
height

Feet 
1.67
1.66

Dis­ 
charge

Sec.-ft. 
42.6
42.1

Daily discharge, in second-feet, of Guadalupe River near Comfort, Tex., for the year
ending Sept. SO, 1922

Day

1.... _ .......
2.... ..........
3..............
4..............
B.... ..........

6..............
7..............
8.. ............
9..............
10..............

11. ____ ......
12..............
13..............
14..............
15..............

16..__. ..._..-_.
17..............
18..............
19..............
20..............

21.. ___ . ......
22..............
23..............
24..............
25...... ........

26... ...........
27..............
28..  .........
29..............
30  ...........
31..... .........

Oct.

43
43
43
43
43

43
43
43
44
45

45
45
48
50
50

' 50
50
50
48
48

48
48
48
48
48

48
48
48
48
49
50

Nov.

50
52
52
52
52

52
52

, 52
52
52

52
52
53
54
54

54
54
54
54
53

62
52
52
52
52

52
52
52
52
54

Dec.

54
56
56
57
58

58
58
58
58
58

57
56
58
56
56

58
54
56
58
58

58
58
58
58
59

60
60
60
60
60
60

Jan.

60
60
60
60
60

60
60
60
60
60

60
60
60
60
60

60
60
62
62
62

82
61
60
60
60

62
AO

62
61
60
60

Feb.

60
60
60
60
60

60
60
60
60
60

60
60
60
60
60

60
60
60
60
60

60
60
60
60
60

; 59
58
68

Mar.

58
58
58
58
58

58
58
58
58
58

58
57
56
56
56

56
56
56
56
55

55
54
54
53
54

53
52
52
86
78
73

Apr.

73
73
73

172

133
100
97
92
86

86
73
73
62
62

57
52
54
5656'

58
58
59
60
62

244
244

May

244

232
226
210
219

244
232
219
196
172

164
152
141,
137
133

124
116
106
97
92

83
76
74
73
73

. 73

June

73
73
73
73
73

73
71
71
71
71

71
71
69
69
69

69
100
86
73
71

69
66
62
62
61

60
58
66
52
48

July

48
48
48
48
47

47
45
45
44
43

43
42
40
40
39

38
37
37
37
36

35
35
34
34
34

32
30
34
34
41
48

Aug.

43
40
39
39
37

41
45
48
48
47

45
45
44
43
42

40
39
89
3786'

35
34
32

30

Sept.

30

,

i

3d
36
36
34
31

3ft
30
31
32
34

NOTE. No record and discharge interpolated, Oct. 2,9,16, 23, 30, NOT. 6, 13, 20, 27, Dec. 4, llf IS, 25, 
Jan. 1, 2, 8,15, 22, 29, Feb. 5,12,19, 26, Mar. 5,12,18, 26, Apr. 2, 9,16, 23, May 7,14, 21,28, June 4, ll, 18, 
26, July 2,4, 9,16,23, 30, Aug. 6,13. 20, and Sept. 24. Gage heights not used and discharge estimated by 
comparison with flow at other stations Aug. 24 to Sept. 20 and Sept. 26. Gage heights, in feet, for days 
when stage was beyond limits of rating curve and discharge not determined as follows: Apr. 4, 4.1; Apr, 
26, 5.3; Apr. 27, 4.4; Apr. 30, no record; May 1, 5.7; May 2, 4.8; May 3, 4.2; May 4, 3.3; aad May JO, 3.1.
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Monthly discharge of Guadalupe River near Comfort, Tex., for th$ year ending
Sept. SO, 1922

Month

October ..................................................
November.. ____ 1 ______________ L ........
December ____ ....- __________________
January _________ . __ - .........................
February,... ________ ... ..........................

April.....................................................

June... __________ . _ . _ . ________ .....
July..................... ................. ............

Discharge in second-feet

Maximum

50 
54 
60 
62 
60 
86

100 
48 
48

Minimum

43 
50
54 
60 
58 

.   52 
52 
73 
48 
30

Mean

46.7 
52.6 
57.6 
60.5 
59.8 
58. 3

68.8 
40.1 
38.0 
31.0

Run-off in 
acre-feet

2,870 
3,120 
3,540 
3,720 
3,320 
3,580

4,090 
2,470 
2,340 
1,840

  NOTE. See footnote to table of daily discharge.

GUADALUPE SZVEB NEAR SPRING BRANCH, TEX.

LOCATION. At New Braunfels-Blanco City highway bridge, known as Esser 
Bridge, 350 feet above rock and gravel shoal, one-fourth of a mile from J. H. 
Jonas farmhouse, 4 miles below Spring Branch, Comal County, 6 miles 
below mouth of Curry Creek, and 22 miles by road above New Braunfels.

DRAINAGE AREA. Not measured.
RECORDS AVAILABLE. June 28 (established) to September 30, 1922.
GAGE. Stevens continuous water-stage recorder, attached to downstream side 

of pier on right bank; inspected by E. L. Jonas.
DISCHARGE MEASUREMENTS. Made by wading or from upstream side of highway 

bridge.to which gage is attached. . ,
CHANNEL AND CONTROL. Channel straight for 200 feet above and TtHHeet b^lofc- 

gage. Bed composed of solid rock and gravel; permanent. Right bank 
clay, high, wooded, and not subject to overflow; left bank elay and. gravel, 
medium in height, covered with grass and brush, and subject to overflow at 
a stage of about 46 feet. Low-water control is a rock and gravel riffle, 350 
feet below gage, and believed to be permanent.

EXTREMES OP DISCHARGE. Maximum stage during the period June 28 to Sep­ 
tember 30, from water-stage recorder, 2.63 feet at 6 p. m. July 5 (discharge, 
150 second-feet); minimum stage, 1.98 feet, 11 p. m. September 5 to 9 
a. m. September 6, 8 a. m. September 7 to 4 a. m. September 8, and 4 a.m.. 
to 4 p. m. September 10 (discharge, 27 second-feet).

ICE. None.
DIVERSIONS. None of consequence.
REGULATION. None.
ACCURACY. Stage-discharge relation permanent. Rating curve well defined for 

all stages. Operation of water-stage recorder satisfactory, except for short 
breaks in record. Daily discharge determined by applying tp rating table 
mean daily gage heights obtained from recorder graph by inspection 4 or by- 
use of planimeter, except as noted in footnote to daily-discharge, 
Records good. .
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Discharge measurements of Guadalupe River near Spring Branch, Tex., during this
period June 28 to Sept. 80, 1922

Date

June 28 |
Aug. 5 1
Sept. 8 |

Made by-.-

TriggTwichell    . _     _ ... _ .                      
do >

C. E.Ellsworth-    ... .... . .. .... _ . .. __ ... ....

Gage 
height

Feet 
2.37
2.15
1.99

Dis­ 
charge

Sec.-ft. 
88.8
45.9

,. 25.fr

Daily discharge, in second-feet, of Guadalupe River near Spring Branch, Te'x^.for 
the period June 28 to Sept. SO, 1922

Day

1
2. ............. .
3....        
4.-.   -....- ..
6. ..............

6..         
7-  ;       
'8-------'. '.
9...U..  _____

10 -,-

11.. . .........

13.-- -.... 
14.-.      i'5i  -     

June

,

July

76
78

1   7t

105

'' 137
.115

95
,.i 80

87

78

,   72-
68
68

Aug.

74
61
53
W
47

.,40
3842'
46
50

£4
58
62
55
50

Sept.

30
31
30
31
30

27

28
33
28

35
34
32
29
31

Day

16-.         
17 - -
18-         
3Q

20-.         

21.--,     _.' 
22--      
23-         
24 -
25. ..............

26---     ,   .,
27--         
28--.,      
29-          
30-    -.     
31-    ...... ,..r'r-

June

   

1 i .
87
80
78

. ..vf

July

68''68

72
61
57

 > '' 5T,

' a.
, en'% 

46'42
, 43

43
. 42'

, 50

Aug.

'47
-45
45
45
45

.<&*
- 2s ,'-37

. 36
34

.35.
32
34
31
30
30.

Sept.

31
44
43
38
37

.   87!
39
39
38

' 42

49
' 38

38
39
W

NOTE. Discharge from mean of two staff gage readings daily on June 28 to July 1,, July 3, and 4. Record 
incomplete and discharge interpolated July 2 and Aug. 8-12. Discharge partly estimated Jbir B-T,r Aug. 7, 
a^d 13. Pispharg^determined:by applying to rating table,gage heights for fractional parts of a day 
July 31, Sept. 9 arid 17. ' '    ; " '    ' '

Mt>ritkty f discharge of Guadalupe River near Spring Branch,'Tex,,.for the period
., , . -   ; '    June 28 to Sept. SO,,1922. ,.., - ;

' '-' T   '' ' ' Month 
.->;.! i.i-ji v v ,;:(.. ' < '

 ** *    '  "    "   l^                       

July   . . ----

The period ___ . ____ . . _______ . _ ......

Discharge' in second-feet

Maximum

    * ,87 
. 137'74' 

44

Minimum

    . > ',76 
42 

' ' *' 8Q: 
27

'  j   , .

iMean- .

.;St.O 
69.1" .44.9.
34.8

Jlun-off in 
acre-feet

. , - -482; 4, 250
i ' ' 2, 760

2,OT»
 *,m

GUADAIUPE MVER AT NEW BEAUNFEIS,

' bridge oifl -State Antonio-Austin post road: 700 -feet -below 
V :> -IntfcrtiAtibrttAl & ©re^'Ndrthewi Raiii^iy baadge, 1 mile below moiath of domal 
" f 'fiftivto; and 1 iSaiy 'northeast of center «f New Braunf elgj CSomaiCJoitoty,   

DRAINAGE AREA.   1,760 square miles (measured on standard tbpograjpfaie;fi6Laps; 
post-route map; and topographic map of Texas, compiled in 1899 by Robert 
T. Hill, of the United States Geological Survey; scale, 1 inch=25 miles). 

RECORDS AVAILABLE.   March 13, 1898, to December 30, 1899; January 27, 1915, 
to September 30, 1922.



BASIl?

GAGE. SteveM .Tfeteivj&age recorder, attached to downstream side o£naiddle 
pier of highway bridge; inspected by engineers from Austin office. A verti­ 
cal staff gage in three sections attached to- trees on left bank 200 feet below 
highway bridge, and one section on eatt side of left pier of highway bridge, 
was read from January 27, 1915, to September 28, 1917, when recorder was 
installed.. Gage used from March 13, 1898, to December 30, 1899, was an 
inclined staff, gage near the present highway bridge; relation between datum 
of inclined gage and of the vertical staff gage not known. During normal 
flow, levels show 0.08 foot fall between intake of recorder and vertical staff 
gage location. Vertical staff gage in well of, recorder set to read same as verti­ 
cal staff downstream.

DISCHARGE MEASUREMENTS. Made from upstream side of bridge.
CHANNEL AND CONTROL. Bed composed of solid rock with pockets of coarse 

giavel. Banks, gravel, clay, and rock, slightly wooded, high, and not subject 
to overflow. Rock and gravel shoal just below gage serves as control; changes 
slightly.

EXTREMES OF DISCHARGE. Maximum stage during year from water-stage recorder, 
7.95 feet at 11.50 a. m. April 27 (discharge, 6,190 second-feet); no flow for two 
hours on each of the following days, owing to regulation at dam under con? 
structionSOOfeetabove gage, August 2,4,10,18, September3,8,14,21, and28. 

1898-1899; 1915-1922: Maximum stage recorded, 28.6 feet at 3 a. m. 
September 10, 1921 (discharge, 56,600 second-feet, determined from exten­ 
sion of rating curve and subject to error); minimum stage, that of August 2, 
4, 10, 18, September 3, 8, 14, 21, and 28, 1922.

ICE. None.
DIVERSIONS. Some water diverted for irrigation above station in Kerr and 

Comal counties, and for water-power, water-works, and other municipal 
uses in Kerr, Kendall, and Comal counties; amount not known.

REGULATION. Flow at this point entirely regulated at times by operation of 
power plants on Comal River and by plant 300 feet above. See footnote to 
daily-discharge table.

ACCURACY. Stage-discharge relation not permanent, owing.to construction opera­ 
tions on dam near gage. Rating curve weJU. defined for all stages. Opera*- 
tion of water-stage recorder satisfactory, except for short breaks in record. 
Mean daily gage heights obtained from recorder graph by inspection or by use 
of planimeter. Daily discharge ascertained by indirect method for shifting 
control, except as noted in footnote to daily-discharge table. Records good.

Discharge measurements of Guadalupe River at New Braunfels, Tex., during the 
year ending Sept 30, 1922

pate

Nov. 26

Mar. 13
May 17

Made by  

D. A. Dudley. -....

C. E.'McCashin. __ ..
  do..................

height

Feet 
2.11
2.03
2.00
3.04

Dis­ 
charge

Sec.-ft. 
491
454
435
955

Date

July 31

Aug. 23

Made by  

C. E. McCashin. __

.. .do. . _______

Gage 
height

Feet 
1.90
1.86
1.84

Dis-   
charge.

$ee.*ft* 
45.7
413
448
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Daily'discharge,*in second-feet, of >Gnadalupe -River <
the year ending Sept. .30, 1;9&&

' ' Day

1  ...........
2
3..............
4
5.. ............

6..............
7... ........ ..
8..............
9..  .........
10..............

11    .   
12.,...  ___ __
13.  ..........
14.J.1-.
15... ......

16   ._' _...
17....... .
IS........:.
19    __ .__
20..  ....... .

21    _ . ....
22       ..
23.     ........
24.. ...... ......
25..... .........

26..   .........
27        
28  ............
29..  ........ .
SO.,,.-.    .
31... .. .........

Oct.

865
665
665'650
635

610
602
588
588
579

570
561
552
556
570

574
570
570

. 561
552

543
548
552
543
552

538
534
534
525
520
520

Nov.

512
512
512
507
516

512
516
520

520

520
525
538

516

494
498
489
471
484

Dec.

530
513
520
512
502

w>
489
494
4R4
480

489
484
489
484
480

484
484

484
476
471

471
471
471
476
462

468
458
458
462
458458'

Jan.

458

45s
462
4»»fi

j|KQ

448
448
j*97

44.4.

458
458
4*>8

462
466

  462
AfiR

440
444

448

462
458
448
44S
453

453
458
458
476,
476
458

1 
Feb.

466
4fi9

462
458
453

458
453
448
 MA
\\f( '

444
444
444
431
435

435

436
431
427

427
436
435
 11-1
435

431
427
431

Mar.

435
jqc

431
440
448

448
444'
442
441
440

' 438"
436
435
430
425

. 420
41 <;
415
419
419

415
407
395
399
423

431
444
431
762
561
574

Apr.

$48
502
507

1,410
2 220

1,350'964

842
770
732

' 695'
645-
630
810
602

.570
566
681
538'525

516
512
507
538
507

520
2,500
3,030
4,500
4,750

 Mfiy

4,380
3,370
2,020
3,340
2, 370

1,850
1,400
1,240
1,150
1,090

1,060
1,030
988

1,150
1,200

1,030
QCQ

958
958
958

880,
847

1,020
847
,803

776
759
742
742
742
715

June

710
7JO

' 7§2
737
720

737
720
71.S
700
680

837
685
670'   660
660

650

650
630
660

710
660
625
620
602
'588

574
570
552
543

JoJly

' 534
 an
530
:620'KSo

5.25
570
570'
538
525
'512
'512
502
602
498.

502
502
507
CAO

'507'

' 489
  489

484,476'

476

476
476
471
471^
458"458

 Au&:

448
375

  468
.433
423

410
464
431
481
392

446
431-
44h
491

,,46ft.-

458
4,58
895
453.
438

. 504'
358

..453
440
435

431
,451
423

' 423
415
415

Sept.

415
411

' 359
  399

451

403
399
352
3Q1
427

' " ' 465
407
407
359
403

. 403
434
395

, 399
419

366
407

. 403
407

, 457

403
399
355
403
399

. Note: Discharge Mar. 13 from measurement on that day. -Na record and ;djscbarge interpolated 
Mar. 8-12 and 14-16. Discharge partly estimated, owing to incomplete record, Oct. Ir3. Nov. 26, and 
Mar. 17. Discharge obtained by applying to rating table gage heights for fractional !paits of ; a' day on 
Mar. 29, Apr. 4-6, 27, 28, May 2-4, 14, 15, 23, June 11, Aug. 2, 4, 7, 10, 14, 18, and 21, Sept. 3, 5, 8, 11, 14, 
17, 21, 25, and 28. Braced figures show estimated mean discharge for periods included.  r.'  ..' .'
Monthly discharge of Guadalupe River at New Braunfels, Tex., for the year ending

Sept. SO, 1922 . ,.

  Month

February. _ :           ._.._.. __..     
March. ___ . _    ___________________

July.   ,            .i.j  .      
<feti£nmt

Discharge in secon'd-feet

Maximum

665

530 
476 
466 
762 

4,750 
4,380 

837 
570 
504 
465

4,750

Minimum

520

458 
427 
427 
395 
502 
715 
543. 
458 
376-. 
352

352

Mean

574 
512 
483 

,, 455 
442 
448 

1,120 
1,330 

  .666 
505 

. ', -438 
463

616

Run-off in 
acre-feet

35,300 
30,500. 
29,700 
28,000 
24,500 
27,600 

. 66, 800 
82,100 
39,600 

: 31,000 
' ;27,000 

 24,000

446,000
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, , ^ ,;; GUADAIUPE RIVEE HEAR GONZALES, TBX.

LOCATION. =Just below daih of Gonzales Water Power Co., 1 mile above Guada- 
liipe Hgitway bridge; in Gonzales, Gonzales County, and 1% mlles'below 
mouth of San Marcos River. / *..,-  -

DRAINAGE AREA. 3,620 square miles (measured on standard topographic maps; 
post-route map; and topographic map of Texas, compiled in 1899 by Robert 
T. Hill, of the United States Geological Survey; scale, 1 inch =*25 miles).

RECORDS AVAILABLE. July 1, 1915, to September 30, 1922. The United States 
Weather Bureau has obtained records from this gage at the power house of 
Gonzales Water Power Co. since September 1, 1904.

GAGE. United States Weather Bureau gage at tailrace of Gonzales Water 
Power Co.'s plant. From July 1, 1915, to September 30, 1920, vertical staff 
in three sections on right batfk, just below bridge a mile downstream, was' 
used. Curve showing relation between gage readings at the two sites has 
been developed. .

DISCHARGE MEASUREMENTS. Made from cable one-fourth of a mile below bridge 
and \^i miles below gage or by wading near bridge. Measurements made 
from highway bridge above stage of 22 feet when banks are overflowed at 
cable section.

CHANNEL AND CONTROL. Bed composed of gravel and sand; channel above and 
below station straight for 500 feet. Dam and power house just above gage. 
Banks composed of gravel and clay; right bank medium height, wooded, 
and subject to overflow; left bank high and not subject to overflow except 

. at extremely high stages. At bridge, left bank protected by levee which 
does not overflow except during unusually high stages; right bank at bridge 
is overflowed at stage of about 27 feet. Control is rock and gravel shoal 
about 200 feet downstream from gage; shifts. At a stage of about 21.5 feet 
(discharge, 11,400 second-feet) water begins to enter an old channel, locally 
known as Cross Timbers, on right bank 1 mile above gage and returns to 
main channel below gage. Consequently, all records of. discharge greater 
than 11,400 second-feet do riot represent the total flow of the stream, but 
only that in the main 'channel.

EXTREMES OF DISCHARGE. Maximum stage during year, 33.3 feet, April § 
(discharge, 40,300 second-feet, determined from extension of rating curve 
and subject to error); minimum stage, 1.0 foot August 27, September 17, 
and 24 (discharge, 430 second-feet).

'1915-1922: Maximum stage from Weather Bureau records at Gonzales 
dam, 34,1 feet at 7,p..m, October 18, 1919 (discharge, 43,600 second-feet, 
determined from extension' of rating curve and subject to error); minimum- 
stage, 0.02 foot at 5.30 p. m. October 20, 1918 (discharge, 155 second-feet).

ICE. None reported.
DIVERSIONS. Some water diverted above the station for irrigation and municipal 

uses, but the amount is small in comparison with the total run-off. As 
rainfall is nearly sufficient ior general farming, irrigation is intermittent and1 
it i& extremely difficult to estimate the amount of water used.

REGULATION. Flow at this point regulated somewhat by operation of water-? 
power plants. Power house of Gonzales Water Power Co. is just above gage.
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ACCURACY. Stage-discharge relation fairly permanent. However, measure­ 
ments are made 1 mile below, gage and, owing to operation of turbines at 
Gonzales dam, at which gage is located, there.may be discrepancies between 
the stage at the dam and discharge relation at the measuriftg .section. 
Rating, curve for main channel well defined from 400 to 10,000 second-feet, 

.and poorly defined from 10,000 to 28,000 second-feet. Above 11,400 feet, 
some water enters old channel on right bank about 1 mile above gag^e, locally 
known as Cross Timbers, and returns to main channel below gage. United 
States Weather Bureau gage readings made to nearest tenth once daily. One 
reading daily may not be true index to discharge, owing to operation of 
turbines just above gage, and to rapid fluctuations. Daily discharge ascer­ 
tained by applying daily gage heights to rating table. Records poor.

COOPERATION. Gage heights furnished by United States Weather Bureau.

Discharge measurements of Guadalupe River near Gonzales, Tex., during the year
ending Sept. SO, 1922

Date

Dec. 15
Apr. 10
July 18

Made by 

D. A. Dudley.    
C. E. MeCashin. __ ..

Gage 
height

Feet 
1.70
4.28
1.85

Dis­ 
charge

Sec.-ft. 
671

1,780
757

Date

Aug. 22
Sept. 25

Made by 

Mecyhin and Slack...

Gage 
height

Feet 
1.60
1.40

Dis­ 
charge

Sec.-ft: 
692
642

Daily discharge, in second-feet., of Guadalupe River near Gonzales, Test., for the 
year ending Sept. SO, 1922

Day

1..    ..
2   -  
3       
4_._     
5       

6   _   
7.     
8...  .... .
9..    
10.....  .

11...,. -.
12     
13    
14      
IS  .....  

16       
17.     
18       
19     
20...... _ ..

21     
22     
23      
24     
25     

26     
27  .  
28      
29    
30     
31     

Oct.

990
950
950
950
950

910
910
870
830
830

830
1,900
910
830
830

790
790
790
790
790

790
790
790
790
750

750
750
750
710
710
710

Nov.

710
710
830
830
830

670
830
830
830
830

670
670
670
830
830

830
830
830
830
630

830
790
790
790
790

750
670
790
790
790

Dec.

950
1,900
870
710
830

830
830
830
830
830

670
790
790
760
760

750
760
630
750
710

710
710
710
590
590

590
590
590
590
590
590

Jan.

ion
710
510
710
710

710
710
630
710
710

710
710
710
710
630

710
710
710
710
710

710
630
710
710
710

710
710
710
630
990
910

Feb.

aid
870
830
830
750

830
830
790
790
790

790
670
790
790
7Qfl

7an
790
790
670
790

790
790
7on
790
830

710
870
830

Mar.

830
830
830
830
670

830
830
830
830
790

790
630
760
710
710

710
710
710
550
710

710
710
710
710
710

1,170
1,760
760
710

18,500
18,400

Apr.

3,120
1,400
1,400
2,090
40,300

21,300
5,900
2,650
2,090
1,940

1,710
1,680
1,480
1,400
1,260

1,260
1,260
1,220
1,220
1,350

1,170
1,080
1,040
1,170
1,120

1,120
1,360
9,350
16,500
4,480

May

2,180
3,120
8,900
27,700
19,300

9,990
4,530
3,500
2,980
2,706

2,370
2,820
2,370
2,790
3,970

3,030
2,790
2,420
2,130
1,-900

1,710
1,710
1,710
2,230
1,800

1,580
1,530
1,400
1,580
1,990
1,940

June

1,620
1,490
1,490
1,440
1,530

1,490
1,900
1,440
1,710
1,400

1,260
1,440
1,900
1 300
1,300

1,300
1,300
1,220
1,280
1,260

1,260
1,260
1,260
1,260
1,040

1,220
1,220
1,220
1,220
1,220

July

1,170
870

1,080
870
990

910
870
830
830
830

830
830
830
830
830

790
830
830
830
830

830
830

  710
830
750

830
760
830
790
710
830

Aug.

790
790
790
790
750

710
790
790
790
790

790
790
go
750
750

880
790
700
760
560

790
760
760
750
710

710
430
760
750
710

. 710

Sept.

670
560
510
510
510

510
510
510
510
510

750
710
630
710
710

710
430
630
630
630

710
630
630
430
630

630
630
630
630
630
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Monthly discharge of Guadalupe River near Gonzales, Tex., for- the year ending
.;.,. ,;, , Sept. SO, 1922

,.,,-:. ,-M<>**b ' .  

c) ;     ! < ...' 
October., ,.., -,, __ .  _ , _ ,,_, ___ .    
NO-Vemlter.-   _ ...... ........... . : .'.'. .'.........
December.. ___ Jt __ :, _ ____   . _____ . __

Marcb. _______ ________ .... __ _____
April..   .-....... ... .  ......... .  ...........

June,. .......          _,.._ _ _   ,.__.,_
July _____ . _ ........... __ ... ____ ..... __ ....
August ___________________________

Discharge in second-feet

M!aximum

1,900 
990 
910 

18,500 
40,300 
27,700 

1,900 
1,170 

830 
750

40,300

Minimum

710 
630 
590 
510 
670 
550 

1,040 
1,400 
1,040 

710 
430 
430

430

Mean

861 
777 
761 
705 
796 

1,930 
4,480 
4,200 
1,370 

845 
744 
601

, 1,510

Run-off in
acre-feet

.52,900 
46,200 
46,800 
43,300 
44,200 

119,000 
266,000 
258,000 
81,800, 
52, OW 
45,700 
35,700

1,090,000

GUADALUPE RIVER BELOW CUERO, TEX.

.   Three-fourths mile upstream from Heards Bridge on Arneckville 
road, 1 mile south of Dietze farmhouse, 2 miles below Clinton Bridge, 2% 
miles southeast of Cuero, Dewitt County, 4 miles below Schleicher Bridge, 

. and 8 miles below dam used for power development.
DRAINAGE ABBA.   5,020 square miles (measured on standard topographic maps; 

post-route map; and topographic map of Texas, compiled in 1899 by Robert 
''T. Hill, of the United States Geological Survey; scale, 1 inch =25 miles). 

RECORDS AVAILABLE.   August 6, 1916, to September 30, 1922. (Fragmentary 
from May 29, 1919, to August 10, 1920). From December 26, 1902, to 
December 31, 1906^ and August 19, 1915, to August 6, 1916, a station was 
maintained at Schleicher Bridge, 4 miles above this point. Discharge at 
two sites practically the same.

GAGE.   Stevens water-stage recorder on left bank; inspected by E. B. Dietze. 
DISCHARGE MEASUREMENTS.   Made from cable 40 feet upstream from gage

or by wading near gage.
CHANNEL AND CONTROL.   Channel straight above and below station for 1,000

feet. Bed composed of gravel and small pock; clean and shifts slightly.
Left bank composed of sand and dirt, covered with brush and open timber,

.. and is 20 feet high, but at stages above a gag£ height of 20 feet is overflowed,,
, the water submerging an area for one-four4fa mile back from river; right

  bank composed of sand and dirt, covered with brush and trees on sloping 
,. side and cultivated land on top; high, and not subject to overflow. Rock 

and gravel rapid 250 feet below gage serves as a control during low and 
medium stages; shifts slightly.   

EXTREMES OF DISCHARGE.   Maximum stage during year from auxiliary gage,' 
; 26.5 feet at 7,40 p. m; April 7 (discharge, 36,000 second-feet); minimum"; 

stage, owing to regulation, probably about 0.80 foot for short time during! 
moiling of November 8 (discharge, 195 second-feet).

1916-1922: Maximum stage occurred about October 20, 1919, when 
recorder was not in operation, and reached a height of about 32.15 feet asf 
determined from flood marks on gage house (discharge, not determined) £f 
minimuin stage from water-stage recorder, approximately 0.58 foot from- 
9 to 1O a. m. November 1, 1917 (discharge, 80 second-feet, determined from

 . .extension of rating curve and possibly slightly in error).

101120  25t  WSP 548    -6
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DIVERSIONS. There are numerous small diversions above station for irrigation 
and municipal uses, but flow is probably not materially affected thereby 
except possibly during extremely low stages.

REGULATION. Flow partly regulated during low and medium stages by opera­ 
tion of water-power plants upstream, chiefly by a plant about 8 miles above.

ACCURACY. Stage-discharge relation permanent during the year. Curve well 
defined between 200 and 15,000 second-feet, and fairly well defined t» 
36,000 second-feet. Operation of water-stage recorder not satisfactory. 
Daily discharge ascertained by applying to rating table mean daily gage 
height obtained from recorder graph by inspection, or by use of planimeter 
except as noted in footnote to daily-discharge table. Records fair.

Discharge measurements of Guadalupe River below Cuero, Tex., during the year
ing Sept. SO, 1922

Date

Oct. 12
Nov. 30
Mar. 10

8

Made by  

C.E. McCashin_ ______
D.A.Dudley.,.   
C. E. McCashin____ ...

_.__.do________  _______
   -do_... ______________
-__-_do___.____________._

Gage 
height

Feet 
2.06
1.89
1.40

20.50
26.04
22.83

Dis­ 
charge

Sec.-ft.
Q4Q

859

"18,000
"35,400
"18,600

Date

. 10
July 20
Aug. 22
Sept. 26

Made by  

_.  do___        
Trigg Twiehell   _ 

Gage 
height

Feet 
11.85
4.55
1.90
1. 69-
1.58

Dis­ 
charge

Sec.Jt. 
«8,230

2,789
862
668-
61&

" -Surface velocity observed for part of measurement and coefficient used to reduce to msan velstclty;...'

Daily discharge, in second-feet, of Guadalupe River below Cuero, Tex,., for the.year
ending Sept. SO, 1922

Day

!____ ........
2____  _____
3-  ...   _-
4... _________
5   _ .__ 

6____   _____

8       
9_       .
10  _________

11.. __ ......
12__  ... __._
13_. _._... .___
14_        _
15      

16      
17      
18      
19      
20,     

21. ___   
22       
23       
24     ___..
25     ..

26     .....
27  .  ____ _
28.. ____
29
aQu--  -----
31  ,   

Oct.

1,710
1,520
1,240
1,130
1,090

1,100
1,060
1,050
1,020
997

962
962

1,640
1,490
1,050

948
896
916
916
910

877
844
851
812
825

812
806
806
792
780
773

Nov.

766
760
773
754
754

728
581
372
728
766

708
728
728
760
792
'773

792
740
617
734

838
714
760
623
870

677
695
680
786
773

Dec.

792
1,240
1,940
1,260
942

877
812
806
812
665

708
870
806
747
760

721
641
677
884
721

754
740
575
714
677

695
714
728
728
728
728

Jan.

714
818
740
760
747

'754

665
605
864
825

773
747
702
641
677

1,710
786
825
766
780

629
659
844
747
695

728
728
647
806
962
890

Feb.

838
903
806
766
760

903
7QO
760
764
721

641
702
884
740
747

734
714
599
635
851

728
695
695
702
617

587
838
7<m

Mar.

734
780
728
605
629

806
623
734
671
683

569
569
659
677
629

629
653
587
575
683

695
563
527
599
527

504
1,230
1, 710,
1,250
3,100
8,240

Apr.

11,200
13,400

i 9,500

10,900
27,400
26,100
10,,700
2,800

2,240
1,980
1,780
1,680
1,600

1,520
1,450
1,490
1,340
1,380

1,380,
1,340
1,200
1,160
1,900

1,100
2,910
5,020
8,160
11,000

May
*

10,900
5,020
8,500
10,400
11,400

15,000
19,200
13, 700
5,340

1,900

June

1,600

2,350
1,490

il.500

1,450
1,600

1, oUU

July

.

f Lt OUU

1
916

Of U

818

812
792
77»
740786'

766
780
,708
T47

  734
696

Aug.

760
728
702
695
689

671
659721'
7l3
702

728
702
702
623
714

702
708
754
714
714

635
695
696
689
702

'.'67.

658
593
659
635
641 » .

sept

623
611
581
S99
605

598*
593.
817
617
611

581
659

'- 942
766
683

641
623
557
63fr
653.

653
617
606
593

  527

605
- 587

593
593
587

NOTE. Owing to incomplete record discharge partly estimated Nov. 7,8, Apr. 6-fl, May 2, 9, June 8,12, 
July 5, and 20. No record and discharge estimated by comparison with other stations Apr. 3-5, May 10 toj 
June 7,10,11, June 14, to July 4, and July 6-19. Mean dally discharge by averaging discharge from frac-' 
tional part of a day Dec. 4, Mar. 27,29, and Apr. 27. . ^ >,  ,   '
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Monthly Mschwf.ge, of Guadalupe River below Cuero, Tex., for the year ending
...... , Sept. 30, 1922

Month .

October ____ ______________________
November- ________ , ________________
December ___ _.L _____________________
January..,..-. _ .... __ . _ ........ _______ ...

March... ___________ : _________ i ___

May.....................................................
June ______ ______ _______________
July...... . ........._ .  .........__ ____.,.__ .
August ________________________ '.
September. ________________________ .

Discharge in second-feet

IWiVriTTTIlTTl

1,710 
870 

1,940 
1,710 

903 
8,340 

27,400 
19,200

760 
942

The year........................................... 27,400

Minimum

773 
372
575 
605 
687 
504 

1,100

593 
527

Mean

1,020 
729 
821 
782 

' 745 
1,040 
6,090 
4,560 
1,420 

885 
690 
625

' 1..620

Run-off in, 
acre-feet

62,600 
43,400 
50,500 
48,100 
41,400 
63,800 

362,000 
280,000 
84,300 
54,400 
42,400 
37,200

1,170,000

SAN MARCOS RIVER AT OTTINE, TEX.

LOCATION. At highway bridge one-fourth mile southwest of Ottine, Gonzales 
County, 4 miles below mouth of Plum Creek, and 10 miles above confluence 
of San Marcos and Guadalupe rivers.

DRAINAGE AREA. Indeterminate.
EECORDS AVAILABLE. June 22, 1915, to September 30, 1922.
GAGE. Chain gage attached to upstream handrail of bridge; read by J. H. 

Kaine. Gage used from June 22 to October 12,1915, was a vertical staff under 
the highway bridge, but gage heights have been reduced to datum of suc­ 
ceeding gage by means of a curve showing relation between readings of the 
two gages. Gage used from October 13, 1915, to March 15, 1920, was 
vertical staff in four sections attached to trees on left bank about 400 feet 
above bridge.

DISCHABQE MEASUREMENTS. Made from downstream side of highway bridge 
or by wading at shoal 200 feet above bridge.

CHANNEL AND CONTROL. Bed composed of sand, rock, and gravel; shifts, 
Banks high and wooded; right bank is overflowed at 2§«7 feet gage heighjt 
and left bank at 34.0 feet gage height. Channel straight above and below 
station for 150 feet. Low-stage control formed by shoal 150 feet below 
gage. During high stages in Guadalupe River backwater affects stage- 
discharge relation. '  

EXTREMES OF DISCHARGE. Maximum stage recorded during year> 37.0 feet at 
6 p. m. .April 4 (discharge, not determined); minimum stage, 1.48 feet at 
10.30 a..na, July 17 (discharge, 10 second-feet, owing to.regulation at dam f 

. short distance above gage). Minimum mean daily discharge February 11> 
March 13, 20, 21 (discharge, 132 second-feet).

1915-J922: Maximum stage recorded, 37.5 feet at 7.30 a. m. May 16, 
; 1920 (discharge not determined); minimum discharge, that of July 17^ 

1922. Stages not comparable, owing to shifting control and" changes in" 
datum of gages.

IcE.-^J^one reported.
^DIVERSIONS. -Small amounts of water are diverted above the station for ifrigar 

tibn; an4 municipal uses, but only a small part of the total run-off is used. 
Little, if an-"-, water is diverted below the station.
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REGULATION. Flow regulated by the operation of a small cotton gin a1 shotf 
distance above the station. The operation of several small water-power 
plants in the upper drainage basin near San Marcos and Martindale does 
not materially affect the flow at this station.

ACCURACY. Stage-discharge relation not permanent. Two rating curves used. 
One from October 1 to April 4 well defined from 150 to 15,000 second-feet 
and one from April 5 to September 30 well defined between 0 and 15,000 
second-feet. Gage read to hundredths twice daily, but mean of two read­ 
ings daily may not be true mean, owing to power regulation above gage. 
Daily discharge ascertained by applying mean daily gage height to rating 
table, except October 1 to March 28 and September 5 to 30 when indirect 
method of shifting control was used. Records good.

Discharge measurements of San Marcos River at Ottine, Tex., during the
  ending Sept. SO, 1922  

Date

Oct. 12
Dec. 18

5
6

Made by  

D. A. Dudley _____

.... .do  ........ .......
  do.   -    

Gage 
height

Feet 
4.46
2.66

31.66
29.17
14.63

Dis­ 
charge

Sec.-ft. 
518
193

14,500
11,300
2,170

Date

Apr. 11
J«ly 17

21

Sept. 25

Made by  

C. E. McCashta    _;
Trigg Twichell '-,,., 

  do      -,.
McCashin and Slack...

Gage 
height

Feet 
4.82
1.91
3.16
3.01

, 2.59

Dis­ 
charge

Sec.-ft. 
497 '
68.6

240
224
152.  

Daily discharge, in second-feet, of San Marcos River at Ottine, Tex., for the year
ending Sept. SO,'1922 ' -

Day

1      ...
2
3       ,.
4      
5  -----

6      
7..  ... ...8  -
9,      .
10      

11       
12       
13      
14.      
15      ,.

16     
17      
18     
19     
20       

21.      
22..:    
23
24      
25       

26     
27     .
28      
29::-'i-l.:   
30
31     -.

Oct.

383
338
324
324
324

353
324
324
283
296

622
831
338.
324
283

283
283
283
283
296

283
283
258
270
270

270
270
270''258

,. 258
258

Nov.

246
234
234
234
234

246
258
246
234
234

222
222
222
999

234

234
234
246
234
222

211
211
211
211
222

211
211
211
222

.211

Dec.

479
413
190
190
200

200
200
200
200
200

200
200
200
200
190

190
200
200
OAA

200

200
190
190
190
200

200
200
190
T<¥)
10f>
190

Jan.

190
ion
180
190
190

180
190
180
180
170

170
- 160
160
170
180

 190
190
190
200
190

170

150
180
180

190
200
200310'

211
211

Feb.

200
9ftft

190
180
180

180
170
160

150

180
180
180
170

160
160
160
160
160

Wo
170
:170

180
246

914

211
190

Mar.

190
190
190
180
180

170
170
150
150
150

150
150
132

MO
150
150
1 cn

132.

132
141
150
150
200

1 480
270
211

4,620
13,000
1,290

Apr.

353
368
338

13,600

1,600
803
653
593
533

488
458
398
428
413

3S3
368
368

. 338
518

383
398
338
338
308

293
2,380
10,900
1,498
728

May

998
2,770
11,700
11,600
3,680

1,790
1,120
953
908
743

818
743

1,350
1,810
893

1,430
878
893
773
698

623
578
968
983
683

608
608
638

'1,220
728-" '533

June

503
473
443
668
608

77,3.
788
698
5Q3
443

713
698-'
668

  533
398

398
308
383
368
548

398
398

, 398
383338-

323
308
308
308

. 3Q8,

July

 308
293
278
278
293

278
278
278
278
263

263
263-

, 263,263'
278

378

248
248- ! Sfg

. .248 248
;234'
227   sta

   22V
334
234'234

  '227 :
 .,- HI

Aug.

' 234
227
220
213
213

213,
199
206

' 20$

206
199

, 192
192

- 189

208
220
206
306'171

  178'206
  208,

192 HS-
! 164''

. 171'171

.. 185
1QQ
-192

. '*!./..!__

Sept.

185
171
171
171
171

171
171
157
157
157

192
, 178

150
142

 153!

178
157
142
164
164

157
143

4 143
143
150

157
151
143
1%J
136
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Monthly discharge of San Mar cos River at Ottine, Tex., for the year ending Sept.
SO,

Month '"

November.. ___________________ _____

J(u?H»*ry

April-.....-.  ,. . .   .  .  . ,- 
W&y............ .........................................
Jnne _______________________ . ____
July...   . .......-....   ...  .......  .. 

September. ________________________

Th« year

Discharge in second-feet

Maximum

831 
258 
479 
310 
246 

13,000 
13,600 
11,706 

788 
308 
234 
192

13,600

Minimum-

258 
211 
190 
150 
132 
132 
293 
533 
308 
164 
164 
136

132

Mean

32* 
227 
212 
187 
178 
801 

1,800 
1,770 

483 
256 
199 
159

551

Run-off in
acre-feet

19,900 
13,500 
18 100 
11,500 
9,880 

49,200 
107,000 
109,000 
28,800 
15,700 
12,200 
9,480

399,400

SAN ANTONIO RIVER AT SAN ANTONIO, TEX.

LOCATION. At South Alamo Street Bridge in San Antonio, Bexar County, 4 
miles below San Antonio Springs, source of normal flow of river, and 1|^ 
miles above mouth of San Pedro Creek,

DRAINAGE AREA. Indeterminate.
RECORDS AVAILABLE. January 26, 1915, to September 30, 1922. Miscellaneous 

. discharge measurements were made from 1895 to 1906.
GAGE. Gurley graph water-stage recorder on right bank at downstream side of 

bridge. Gage used from January 26, 1915, to February 28, 1916, was ver­ 
tical staff attached to downstream side of middle pier of Commerce Street 
Bridge. Gage used from February 29, 1916, to April 8, 1920, was vertical 
staff, attached to upstream side of second bend of Presa Street Bridge. -Re­ 
lation of readings of different gages not determined. Discharge at various 
gages is probably not materially different.

DISCHARGE MEASUREMENTS. Made from upstream side of bridge or by wading.
CHANNEL AND CONTROL. Channel straight for.'. 100 feet below gage and curved 

above. Bed composed of sand, gravel, and silt. Control formed by gravel, 
bar; shifts.

EXTREME'S OF DISCHARGE. Maximum and minimum stages not 'determined, 
owing to work on bridge which interfered with operation of recorder.

1914-1922: Maximum stage recorded, 20.14 feet about 3 a, m. September 
10, 1921, determined from flood mark on gage (discharge, 15,300 second- 
feet, determined by slope method, using value of 0.035 and 0.050 for "n" 
in Kutter's formula). Minimum stage, 0.58 foot on several days during 
November and December, 1918 (discharge, 7.0 second-feet),.

JCE. None reported.   . ' ' "
DIVERSIONS. Quantity of Water diverted above gage not known but it is be­ 

lieved to be immaterial. Considerable land is irrigated from diversions 
below gage.

REGULATION. The operation of water wheels,,at the Guenther flour mill ju^t 
above the gage causes ifrequent bitt unimportant fluctuations in stage. -  
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ACCURACY. Stage-discharge relation not permanent. Two-rating curved used 
during year. One used from October 1 to January 28, and one from June 
10 to September 30; both fairly well defined for all stages during the year. 
Operation of, water-stage recorder not satisfactory as noted in footnote 
to daily-discharge table. Daily discharge ascertained by applying to rating 
table mean daily gage height obtained from recorder charts by inspection or 
by use of planimeter, except that shifting-control method was used October 

, 6 to January 28 and as noted in footnote to daily-discharge table. Record^ fair.

. The normal flow of San Antonio River comes from springs within tjqte city 
limits, but two tributaries from the north furnish considerable run-off at'tiHX'0 
of heavy precipitation. Changes in stage during low flow are believed to be.d«e to 
pumping from deep wells for the city water supply and the use of artesian watfej 
'for irrigation in areas adjacent to the river, for it is thought that the wells draw 
from the underground reservoir that feeds the river by springs.

Discharge measurements of San'Antonio River at San Antonio, Tex., duriyig the 
year ending Sept. 80,

Date

Oct. 4  
Nov. 26
Dec. 16

24S*eb'. ; 8
Mar. 12

Made by 

C.E.McCashin.   

" Gate1-, 
height

Feet
9 Qfk

2.62
2.67

a 9 fift

( )'
<«) 

Dis­ 
charge

Sec.-ft.' 
, lir .

97.285. 1''
77 9

71.9
' 6810. i

. 53. 3

'irate*

Mat. "29!
. 31,'

Tnlv 1Q
Sept. -.5

Made by 

   do...        .
  :.do--         
^   do

C- EvEllsworth.,.    d
' ' :l * . . 1

Gage 
height

FeeC' 

 2.40
«2.20
«i:9o

0 AO

2. '26
 2.16

Dis­ 
charge

* Sec.-ft1.
 : 156

71.7
' 130
 j.130;

85.3
  720

« Work on bridge to which gage is attached' affeeted'stageLdiseharge relation.  

Daily discharge, in second-feet; of San Antonio River at San Antonio, Tex.t /<?r the 
   . . year ending Sept. SO, ^^

Day

I.... ..... .....
2.. . _._._.   -
^-..'..'..:. ......

fc-:::±~::
8      '..1-
7
8..,  -... .-;-
9  - .'  
10 . , _, ....

11-. ..:. -
12     .... _.
13     
14^. j.... __ ̂j; __

15-.  .      

16     
17      
18-1    
19.,- T- +..f-
20L  "J.. ?  :'.':

21-^:.^:--:
22      

l:!ii±::::::±
26- __ jjfrr*  

26 .-   
27   ...  
28       
29       
30       
31       

Oct.

116
112

' 18fi
.. 118

116

116
114
110'"110

,  113

116
112
110

' lOfr
. 109

109
112
108
108 
1&7

107
108

,,105 
102
,95 

93
O9

91

| 100

Nov.

100

1 112

iio
107
102
99
96

93
93

' 98

94 
: 93'
'9S

96
97 
99

'..,97. 

98
95
94
95
95

Dec.

101
90
89

. 85
86
87'

85
.83
81
81

80
81
81
80
82

84

75'

64'

68 

69
70
86
86
85
85

Jan.,

82
83
82
80
79

78
78
77
80

; .BV
S0
,73,
80

-.78
77

'  77
' ' 76

74
73  71.'

 il-ri
71
72 "-72

! .JW 

68
66
67

  70

Feb.

i ,

70

; >/.

61

\   ' "

Mar.

61

53

62

. '   '.

', , h.

65

72

Apr.

,

  101

May

101

June

101

124

,136
120
118
117
118

 172'

120

, 115'
109 

113

109
106
IfU

July

WO
99
100
99
99
95
95

89
92

92, w
', 89

on
92

89' 89'
,. 89'<ks
 v 84

' 8*
  83 J"W 

: 83'
32 

80
7ft

74
fi9

SO
82

Aug.

74;
74
7«

76 7$
. 77'TO­

TS

. ,80
88it

' . it. .
i 78,

i   ,  
j.

-83
/ . «£',

-80
77"W

  =,7»f
. ' 7i*;

74
74
74
77

73
73

' Sept.

72
72

!     ~ : <7B

73-'   "7«

: 69
' 67
- tS

62
74

69
68

> 69
70

  70

72
70'..",' a
70
69
69

;->t»
67 

63
ftA

64
65
*vt

NOTE, Work on bridge to which recorder is attached caused numerous periods of incomplete records 
Braced figures, show estimated mean discharge for periods included. Discharge partly estimated Nov. 
5,12,19, Dec. 24, Jan. 28, June 10,17,24, Aug. 12, and 19
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Monthly discharge of San Antonio River a>. San Antonio, Tear., for (he year ending 
. . Sept. SO, 1922

Month

October _____ . __________________ -.'.:..

January
February. .. ________________________

AprU........... ..........................................
May... ._.-...-...--.-.  ... - ......   ... 
June _____ . ______________________
Jnly..*..  .......  .-. .....  ..-. - ..-....
August. .
September. _________________ ............

The year... ___________ . ____ ,  ___ ,.

Discharge to second-feet

Maximum

135

101
83

100

74

Minimum

74

62

Mean

108 
98.3 
80.6 
75.0 
63.6 
62.3 

101 
101 
115 
88.4 
76.9 
68.5

86.4

, Run-off in 
acre-feet

6,650 
5,850 
4,960 
4,610 
3,530 
3,830 
6,010 
6,070 
6,820 
5,430 
4,730 
4,080

62,600

NOTE. See footnote to daily-discharge table.

> SAN ANTONIO RIVER Af CALAVEBAS, TEX.

LOCATION. One-fourth mile s*outh of San Antonio & Aransas Pass Railway 
station in Calaveras, Wilson County, 1 mile below mouth of Calaveras Creek, 
and 10 miles below mouth of Medina River.

DRAINAGE AREA. 1,870 square miles (measured on topographic map of Texas, 
compiled in 1899 by Robert T. Hill, of the United States Geological Survey; 
scale, 1 inch =25 miles). "

RECORDS AVAILABLE. March 12, 1918, to September 30, 1922i
GAGE. Vertical staff in five aections on left bank near old briek plant; read by 

I. M. Smith. ;
DISCHARGE MEASUREMENTS. :Made from highway bridge half a mile upstream 

from gage or by wading below gage.
CHANNEL AND CONTROL. Bed composed of sand and clay and free from vege­ 

tation; shifts. Channel straight above and below station for 150 feet. Left 
bank high, wooded,-and not subject to overflow; right bank steep, wooded, 
and subject to overflow only at extremely high stages. - Old bricks piled-into 
channel form a semipermanent low-water control.

EXTREMES OF DISCHARGE. Maximum stage recorded during year, 27.4 feet 
during night of May 3 (discharge, 7, 440 second-feet); minimum stage, 1.90 
feet September 3, 8, and 9 (discharge, 83 second-feet).

1918-1922: Maximum stage recorded, 42.0 feet at 4 a. m. September 11, 
1921 (discharge, not determined); minimum stage, 0,14 foot, at 8.30 a. m. 
September 14, 1918 (discharge, 15 second-feet)..

ICE. None reported.
DIVERSIONS. The Medina dam and reservoir, with a storage capacity of 254,060 

acfe-feet, is located on Medina River about 50 miles above its confluence 
with the San Antonio. The diversion works, having a capacity of 850 
second-feet, are 4 miles below the Medina dam. Probably about 5,000 acres 
were under irrigation in this project in 1922.

REGULATION. The ordinary flow may be slightly affected by storage and diver- 
. sions on Medina River.
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ACCURACY. Stage-discharge relation not permanent. Eating curve fairly
defined^ between 30 and 1,500 second-feet, and extended above this by use 
of A^/ d method with measurement No. 10 at a discharge of 11,000 second- 
feet as a basis; subject to error. Gage read to hundredths twice daily and 
oftener during floods. Mean of two readings a day may not be true index 
to discharge, owing to rapidly changing stages. Daily discharge ascertained 
by indirect method for shifting control and partly estimated January 15-19. 
Records fair for low and medium stages and poor for high stages.

Discharge measurements of San Antonio River at Calaveras, Tex., during the year
ending Sept. 80,

Date

Nov. 28
Jan. 23

Made by 

D. A. Dudley..--.....
.....do...... __ . __ .

Gage 
height

Feet 
3.62
3.25

Dis­ 
charge

Sec.-fl. 
182,

" 166

Date

Mar. 12
July 30

Made by 

C. E. McCasbin .......
....do.....  .........

at
Feet 
3.05
2.52

Dis­ 
charge

Sec.-ft. 
131
124

Daily discharge, in second-feet, of San Antonio River at Calaveras, Tex., for the 
year ending Sept. SO,

Day

1 _ ..... __ ..
2.. ............
3.  .... ...  
4-..  ... ....
5 . . ...

6...  .... . 
7  ... .....  
8... ...   .. 
9        
10.      

11..  ......  
12.....   ......
13      
14      -
15       

16         
17        
18      
19       
20     

21       
22       
23        
24...  . __ .
25        

26        
27.    . _ ..
28  ___ . _ .
29
30...   .......
SI       

Oct.

348
310
558
470
387

208
218
208
198
188

188
188
188
188
188

198
188
188
179
179

170
170
179
179
179

179
179
170
170
170
170

Nov.

170
170
170
170
170

170
170
179
170
170

170
170
170
170
179

179
179
170
162
162

162
170
170

. 179
179

179
179
179

179

Dec.

934
678
484
286
179

179
179
179
179

. 179

179
179
170
170
170

188
179
179
179
179

170
170
170
170

170
170
170
170
170
170

Jan.

179

179
179
179
188
442

218
179
179
170
170

170
170
170
179
240

374
374
162
162
162

162
162
162
OfA

251
1RS

Feb.

179
170
162
162
162

162
154
154
154
154

146
146
146
14fi
146

146
146
154
146
146

14ft
idfi
idfi
154
170

162
162
918

Mar.

361
179
138
146
146

146
146
138
146
138

138
130
130
130
122

122
115
115
115,
115

115
115
115
115
322

240
130
130

o ftfin

3,330
S!7I\

Apr.

348
240
229

5,360
1,790

442
374
310
240
229

208
208
198
198
188

188

170
162
170

162
154
162
154
154

154
1,010
4,060
1,510

QI a

May

790
854

5,200
5,110
1,570

633
387
400
400
387

374
348
348
4m
4/Vl

374
348
322
322
310

310
322
ififi
Q1S
470

310
298
274

- 262
298
322

June

262
310
298
298
361

335
286
286
274
251

663
387
335
262
251

251
414
374
274
262

387
298
251
240
229

91 o

218
208
1QO

10ft

July

198
198
179
179
179

188
188
179
179
179

170
162
162
154
154

154
162
162
146
1/tfi

ii/i
138
138
138
130

13ft

130
130
1OA

122
122

Aug.

122
122
115
112
112

112
112
112
108
112

108
106
iru
104
104

IfU
-ino

104
106
IfU

104
104
101
QS

95

95
92
92
ftQ

92
QO

Sept.

8»
SA

83
8ft
86

86
Sft

83
83
108

146
108
108
112
108

108
104
IfU
104
101

101
9$
OR
Q9
89

ftQ
SW*
89
86
86
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Monthly discharge of San .Antbnio River at Calaveras, Tex., for the year ending
Sept. SO, 1922

Month

October ___________________________

January---..-. ______________________

April _   .. __ ......... . ......  .   . .. ..

June.. __----. ______________________
July...    - . .      . ..... ....  

September..-.. _ -. ___________________

The year. -. _____________________

Discharge in second-feet

Maximum

568 
179 
934 
442 
218 

3,330 
5,360 
5,200 

663 
198 
122 
146

5,360

1*1 lypm tnpfr

170 
162 
170 
162 
146 
115 
154 
262 
198 
122 
89 
83

83

Mean

222 
172 
229 
206 
157 
355 
662 
759 
296 
157 
105 
96.5

285

Eun-oflin 
acre-feet

13,600 
10,300 
14,100 
12,600 
8,700 

21,800 
39,400 
46,600 
17,600 
9,660 
6,440 
5,740

207,000

SAN FEDBO GREEK AT SAK AHTOBTIO, TEX.

LOCATION. At south end of Missouri, Kansas & Texas Railway culvert, 50 feet 
west of tracks, 700 feet south of railway terminal, 200 feet south of Arsenal 
Street crossing, four blocks south of city hall, 1 mile above mouth of Salsa- 
mora and Martinez creeks, 2 miles below San Pedro .Springs, its source, and 
2J^ miles above confluence with San Antonio River.

DRAINAGE AREA. Indeterminate.
RECORDS AVAILABLE. July 20, 1916, to September 30, 1922.
GAGE. Gurley seven-day water-stage recorder installed March 14,1921, attended 

by engineers of city of San Antonio. Prior to that date a vertical staff, 
attached to wall of building No. 713 Commerce Street, on upstream side of 
bridge on left bank was used.

DISCHARGE MEASUREMENTS. Made by wading near gage or from bridge in 
vicinity.

CHANNEL AND CONTROL. Bed and banks composed of smooth concrete; perma­ 
nent. Low-stage control is a 4 by 4-inch timber bolted across bed of flume; 
Channel straight above and below station.

EXTREMES OP DISCHARGE. Maximum stage during year from water-stage re­ 
corder, .5.25 feet at 9.10 p. m. May 2 (discharge, 788 second-feet, deter­ 
mined from an extension by use of Kutter's formula and subject to error); 
minimum stage, 0.44 foot at 8 p. m. April 12 (discharge, 4.8 second-feet).

1916-1922: Maximum stage recorded, 8,6 ifeet at 11.30 p. m. Septem­ 
ber 9, 1921, when backwater from Alazap Creek existed (discharge, not 
determined); minimum stage, 1.30 feet, December 10-11, 1918 (discharge, 
0.7 second-foot).

ICE. None reported-
DIVERSIONS. '-None. .   ',
REGULATION. Partly regulated by dam at swimming pool at San Pedro Springs.
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ACCURACY. Stage-discharge relation permanent..-'Rating'curve well defined 
from 7 to 11 second-feet; poorly defined from 11 to 200 second-feet, and ex­ 
tended above by means of Kutter's formula with a value of n of 0.014 at 
gage height 6.0. feet. Daily discharge ascertained by applying to rating 
table mean daily gage height obtained from recorder chart by inspection or 
by use of planimeter. Records good.

Entire flow of San Pedro Creek, except during times of heavy precipitation, 
is. furnished by Sari Pedro Springs, and the flow at this station is believed to be 
 that which reaches San Antonio River. Martinez and Salsamora creeks carry 
tto water except during heavy local rains and have been known to be dry for 
several years at a time.

Discharge measurements of San Pedro Creek at San Antonio, Tex., during the year
ending Sept. SO, 1922

Date .

Nov. 26

Made by  

D. A. Dudley    .
R. Q. West. --'-_ _    
D, A. Dudley,,...,  

height

Feet ' 

0.51
. .;52

-.49.

Dis­ 
charge

Sec.-ft. 
7.5

. 7:3
7.0

Date

Mar: 12

Made by 

D. A. Dudley _____

Gage 
height

Feet 
0.50
.50

KA

Dis­ 
charge

Sec.-ft,
a 1
7.b

. 9.5

Daily discharge, in second-fed, of San Pedro Creek at San Antonio, Te%.-, for the 
year endinff Sept. SO, 1988   . :

Day

3         

6         
7         
8    ;  
Q

10       

11    -
to
1«>

14       
15    .., ,

16      
17 ,    ..
18       
19.            -.:
 20       

21
22       
23        
24        
25         

 26.'       
27         
28       
29
30        
Q1

Oct.

11
10
14
11
11

11
10
10
10
10

1010 '
9,6
9.6
9. 6

».'6>
9.6,
9. '6

, 9.0
9.0

9.0
9.0
9.0
9.0
9 0

9.0
9.0
9.0
9.0
9.0
9.0

Nov.

9.0
    8.6

8.5
8.5
8.5

8.5
8.0
8.0
8.0
8.0

7.5'7.5

7,6
7.5

. 7.5

7.07. a
7.0
7.0
7.0

7.0
7.0
6.5
7.0
7.5

8.5
8.0
8.0
8.0
8.5

*Dec.

11

8.0
8.0
8.0

7.5
7.0
7.0
7.0
7.0

7.5
8.0
8.5
9.0
9.0

9.0
9,6
9.6

, 9.0
9.0

8.5
8.0
8.0
7.5
7.5

7.5
7.5
7.5
7 <\

7.5
7.5

Jan.

7.5
8,0
8.0
8.0
7.5

7.5
7.5
7.6

, 7.5
7.5

7.5
7.5
7.5
7.5
7.5

7.5
7,5

' 7.5
.7.5
7.5

7.5
7.5
7.5
7.5
7.5

i f.
7.5
8.5

14
10
10

Feb.

9.6
9.0
8.5
8.5
8.5

8.5
8.0
8.0
8.0'8.0

's.b
si n
8.0
8.0
 8.0

8.0
8.0'8.0
 8.5
9.0

9 n
9.6

10
16
10

10
9.6

11

Mar.

9.0

8.0
7.5
7.0

7.0
7.0
7.5
7.5
7.5
7.5'

7.5
7.0
7.0
7.0

7.0
7.0
7.5

. 7.5
7,5

7.5
6.5
5.6
6.0

13

9.0-
8.5
7.5

37
9.6
8.5

'Apr.

8.-0

11
21
9.6

12
9.6
9.0
8.5
8.0

'. 8.0   -s: s
7.5
8.0
$.5

8.5
8.5
9.6
8.5
8.0

8.0
8.0
8.0
8.0
ft fl

13
33
9.6
8.5

19

May

13
47
17
10
9.6

11
12
12
12
11

10
9.6
9.6
9.6

10

10
11
9.6

. a e.
9.6

9.6
16
14
10
9.6

9,6
9.6
9.0

13
14
11

June

1 11
11 ..
19
11
11

10
9.6
9.0
9.0

12

18
11
10
9.6
9.6

12
24
14
13
15

1210'
9-6.
9.6
9.6

9.6
9.6
9.6
9.6
9.0

July

9:0
9.0
9.0
ftO
8.5

9.0
9.0
9.8

11  
10

9.0
9^0
9,6
9.0

, 14

13
11
8/0

" $  
8.5

9,6-9.' 6
,.,.8.0-

11
7.5

" 5.6
6.5
8.0

10
9.0
9.0

Aug.

9.6'
,10  

8.5
9,0
9.6

11-
916
9.0
9.0ftO'

9:0
8.5
8.5
9.0
9.0

  8.5
8,5
8.5
7.5
7.5

7.5
7.5

.,7,-5
7.5

   7.5-

7.5
7.5
7.5
7.5
7.5
7.5

 Sept.

7.5
8.0
8.0
8.0
7.5

7.5
7.5
7.5
7.5

' 11

9.0
8.5
8.07.5"
7.5

8.0
8.5
8.0
8.5
8.0

7.5
' 7.5

7,5
7.5

' 7.J5

7. -5
7.5
7.5
7.5
7.5
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e/ San Pedro Creek at San Antotyio, Tex^ for tk&ytar ending 
' Sept. SO,

Month

October..:.^ ___________ : _______ j... ...

April.....................................................

July.. .._....._.___._..._.,_ -.-.-.._-.-_-- -.. .....!,.:-.,-

The year... . _ __., ______   .,-.- _____ T

Discharge In seconeHeet,

Maximum

14   
9.0 

11 
1+-. 
16
£ 
38 '
47

' '24 , 
' 14 

 i 11 
11

47

Minimum

9.9
6.5 
7.0 
7.6 
8. 0 '5-6

: 7.5'
9.0 

, , 9.0 
" 5. 6   ' '. 7. '5 

7.6

5.6

Mean

 ;' 9.76 
7.73
8.12

,7.86 
  . . 8:08 

8,64 
10.4 
12.2 

, .,11.6 
' 9.26 

8.43 
7.88

9.25

Run-Off in 
acre-feet

600 
460 
499 

, 489 
504 
531 
619 
751 
68i8 
569 
518 
469

6,700

MEDINA EIVEE NEAR BIO MEDUSA, TEX,

LOCATION.  Just above Medina Valley Irrigation Co.'s diversion dam, 1 mile 
above Haby's crossing, 4 ,miles below company's -main dam, <5. miles north­ 
west of Riomedina, Medina County, and 32 miles west of San Antonio.

DRAINAGE ARE Ai^No^ measured. ' '*' "' -    -
RECORDS AVAILABLE.   January 21 to September 30, 1922.
GAGE.   Gurley graph water-stage recorder, attached id right upstream side of 

diversion dam; inspected by J. B. Milam.
DISCHARGE MEASUREMENTS.   Made from cable 2,000 feet below gage or by wad­ 

ing near Haby's crossing 1 mile below gage.
CHANNEL AtfD CONTROL.   Channel composed of rock and gravel; permanent. 

Both banks composed of rock and earth, high, and not subject to overflow. 
Control consists of concrete spillway of dam; permanent. Point of zero 
flow over dam is 0.60 foot. ' '  

EXTREMES OF DISCHARGE.   Maximum stage during the period January 21 to. 
September 30, from water-stage recorder, 0.74 foot from 4 p, m. May 5 to 
11 p. m. May 6 (discharge, 28 second-feet) ; no flow over dam for the period, 
except May 4 to 12. '

DIVERSIONS,  .Water is,, diverted to Medina canal just aboye g^ge. .About 
5,000 acres irrigated in 1922. Maximum capacity of canal, 850 seeondrfeet. 
See ''Medina- canal oear.Biomedina." . : ., : ., /

REGULATION-.^   Flow regulated by,-:main storage dam, 4 mUes upstream, , except 
when wjflfffeservoir is full, and; water flows over spillway.

ACCURACY.   Stage-discharge relation permanent. Rating curve,,. well deflned
for aft! stages .this year. ...CujBvevis for, flow  ©>¥#?. dam only. , v A seepage <ju?y9
giving relation between neigh* erf water behind dftm.and seeRage^past dani,
measured 1 mile below, fairly well defined for all lake levels this year. ,, Qper-
attoifc;:<*f'vwat<erfTstage . recorders satislaet©ry, Daily .discharge over da,m

, determined by applying, to. ; raMng; ,fab\® i|je%a daily gage, height jQb^aed
.frpfiarecotderfraphiby^peci^oiit Mean ,$aoathly seepage, flow, determined

,i by,applying to, seepage satiiag ^able; , mean monthly lakeieyels-jQbtained by
averaging -Medina Valley t iBfig^tion PO.'S <iaily gage, -readings. .Records

  gOOd. ,  (,, , i r- -   .,,. ,     - - {;. ,    ; , ,    ;',

COOPERATION.   Medina Valley Irrigation Co. furnighes . dajlj gage 
of lake level.
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Discharge measurements of 'Medina River near Riomedina, Tex., during" the period
Jan. 21 to Sept. SO, ""

Date

Jan. 21..
Mar. 30 .

Made by 

C. E. Ellsworth _ __

Gage 
height

Feet 
-4.93
- .50

Dis­ 
charge

See.-ft. 
"19.8
 24.2

Date

May 6..

Made by  

 ..do      ..

Gage 
height

feet 
0.74

-2.71

Dis­ 
charge

Sec.-ft. 
»53.0
»3Si6

8 No flow over dam; discharge represents the seepage inflow between dam and measuring section. 
* Discharge includes flow over the dam and the seepage inflow between dam and measuring section.
NOTE. Elevation of crest of dam, gage height 0.60 foot

Daily discharge, in second-feet, of Medina River over diversion dam near 
Tex., during the period Jan. %1 to Sept. 30,

Date

5. . ........... ...
^. ...............

Discharge

0.7
26
28

Date

May?..,.,....... .

9....       

Discharge

26
23
23

Date

11.....    .... .
12..     .......

Discharge

20
15
6

NOTE.   No flow over dam duritog period 6f record except May 4-12. Total discharge, 833 acre-feet.

Monthly seepage of Medina River past diversion dam near Riomedina, Tex., for the 
period Feb. 1 to Sept. SO,

{Measured at Haby's crossing 1 mile below dam]

Month
Mean 

discharge 
in second- 

feet

22
25
24
OK

24

Kun-off 
in

acre-feet

1,220
" 1,410

1,430
1 540
1,430

Month

July  .  ._        

Mean
discharge 

in second -
feet

24
28
23

Bun-off 
in

acre-feet

1,480
1,410
1,370

11,300

MEDINA CANAL NEAB RIOMEDINA, TEX,

LOCATION. Just above upper end of flume No. 1 on Medina Valley Irrigation 
Co.'s main canal, one-third mile below head of canal and 6 mile* north of 
Riomedina, Medina County. '

RECORDS AVAILABLE. March 30 to September 30, 1922. Station was main­ 
tained daring irrigation seasons of 1920 and 1921 by United States Depart­ 
ment of Agriculture in cooperation with Texas Board of Water Engineers 
for seepage studies. ' t

GAGE. Gurley graph water-stage recorder with inside and outside staff gages.
DISCHARGE MEASUREMENTS. Made by wading'or from foot plank j«st above

gage. ' ' ' .'''' '" ' '''' ' ' ' '''' ' 
CHANNEL AND 'CONTROL.- Metal ftuaie and concrete-lined canal; permanent. 
EXTREME^ OP DISCH ARGE. ^Maximum Stage cUiring period, March SO to September 

30 from water-stage recorder, 1.98 feet for; several hotirfc On July 3 (discharge* 
92 feecond-feet); no flow March 30. Cafefti''ordinarily cairies a smarB flow 
during nonirrlgation season for domestic and stofcir' water Uses* : 

DIVERSIONS. bove all diversions from canal.
-Fldw'controlled by head j*ate^J ' : -'*' ' '' ' »
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Acctra&ct. rStage^diecharge relation permanent-. -, Rating. etwrvje well defined by 
measurements made during 1920-1922. Operation of water-stage recorder 
satisfactory. Daily discharge ascertained by applying mean daily gage 
height to rating table; the mean daily gage height determined from recorder 
graph or, for days of considerable fluctuation, by averaging results obtained 
by applying gage-heights1 fear shorter intervals. Records good.

Canal diverts from right bank of Medina River. Water used for irrigation 
near Lacoste and Natalia. .   ,

Discharge measurements of Medina canal near Riomedina, 'Tex., during the period
Mar. SO to Sept. SO, 1922

[Made by C. E. Ellsworth] '

Date ,

Mar. 30.. .................. ............'^.... '... .I.... T .'_... ".... '.. .:.'.. .... ..........

sept.-?.  ..iii'ji. .....i   /. _... ___.   _,  .  ._..j    ...... j .-j

Qage 
height

Feet 
-0.20:26

. '. 1.47

Dis­ 
charge

Sec.-ft. 
. 0.06

5.1
5&e

> Estimated.

Daily discharge, in second-feet, of Medina canal near Riomedinq, 'Tex., for the 
period Mar. SO to 'tiepl', SO, 19&2 ; r

Day _,. . . , ,

1 _ .'_ _ .
2.L..1-  ..^::.......-...... ..-.-.: .....- -.
3.. __ ^  ,.. .. . . .  ,
4...  ..........'.......... ............ ...
5..-.  ...:^....-i........... ..".. ......:_.
6..-  :/.': ' ' - : ."''' ' 
7.......... ........... ... ..... . ......
8........... . ,....... . .. ...... .  ....
9-LL--.-i-.ai......   ..         -...--.L::'.

10  ..........................................

n.,;^^.,.,^....:..-..... ........... ,_. ..,;..
1213.AJ  .:..... .L.::-J... ......-  .......I,.. ..:
lh::::::::::::::::::::::::::::::::::::::::r
i«i:.J...::.....':...................;....'..'.:.
17.' __ ' . ' , '; 't
18  ................................. . ......
19  I.......................................
28^... iji ' i . - ^ ' - _* i.

21^ 1'  ' i   .. . '    !-. ,
22.,..... s...._........................r,.. ,
23.. :.:.: - .' ..I... ... ' .' r';:
24...........................,.^,.....,^...^-
25... .,.--................................l'Zr.

3W,-    J..l....,-.,.-.-.... r -.-.. T ...^,,.I2?--'-......'...._._....__.___.i.:.-..::.: :..0----
23^.>.:- t ^ .^ ...... ... _u >, -v«. v".
stei.-' . 1......  .  . ..-..:..-.. . 
SOLJ ;. _'.?.-.. v.^ ....... ..  ... .^....'.L'..'-^.-:
31... .. _

Mar.

,

: I *"

 '.';'" '

! 7 ; , i :

   2; 2 1

Apr,

2.5
2.6
1.5
2 5

i s.'g
6.5
4.3

12
19
14

13
12
12

. 12
12

32
40
48
44

t1 36

86
3838 ''
3S'at

35,'V «.0-
o q

3.4
e o

May

6.2
' 7.8

6.2
6.0
6.5

6.5
6.5
6.5
7.8

12

16
24
24
30
35

36
34
32
28
24

-  16
12
13

. 13 ,
16

18
18
22. ,
26
28!  

. 25

June

2424'
24
20
19

' 19
19
19
31
36

36
' 36

36
363'6

36
.   28

20
20

,, ,20:

." .25
t 4°

<r- l,.4£.

,.: 46' 54'
"" 61

  '    6fr
, 63

55
  --ITS'

July ^

1 . >',' !
. .80-- *'

  fid"74
  «s;
;«3

64*
*«T-.
«8,

.71
88

. ,68<
68^ >"ifV

   ffi

:»
79
78-

»-,--'- 70-

i vjg(j
64" " ! '63

  Wr' "641

68v w
.:' ZljT4 3

* v-74-.
, ,JV

^ug.

1 - . 
- 74  v<<58
i, 56
1 ' 45  J4i-

" 48
'    *!  46'

, '-M
d.7.    f'Vj 
4«
46

" = 44
. 51'  '- 61'

'  57
«2
65

   62'
,-. 59
»i .--59

62
*.-. «&

. r .),j«a' eg
.'"84

', '  " 63'
  «2-- '64

' 68
«6

.Sept.

. 64
63
65
62
55

'" 56
65
66

, 66
50

, 45
' ' 61

' ' ' 54
53

  62

46
46
44

." 42
38

  -.. 39
38

'  39
. > 37

37

37
37
38
30

r v, 29

NOTE. No record and gage height determined from Medina Valley Irrigation Cd.'sgafee tiy cotaparteon 
ciifre Jd^ 29 to. Am'. 5C. Qage heighte fw,ffadtlonal parts of & day applied' to iatiag table MOT. 31,   Apr, 
5, 6,8, and 16. No flow Mar. 30.
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Monthly discharge txf Medina canal near Riomedina, Tex., for the period Mar. 89 
 : - 'to Sept. SO, 1922   ?.,-.,.

Mouth

March 30-31 .- .... .... ........  ..... ..... ...

May.. ________ i _________________

July......................... .............................

  Discharge in Second-feet

M tlxj&tiuni

2.2 
48 
36
72 
89

'  74 
65

Minimum

0
1.5 
6.0 

19 
63 
44 
29

Mean-,.

'. 1-1 
19.0 
18.1 
35.4 
71.1 
56.3 
47.0

Run-off in 
acre-feet

± 
1,130» 
1,110
4,3TO> 
3,460 
2,800

15,OOO

NUECES RIVER BASIN 

NUECES BIVEB NEAR CINONIA, TEX.

LOCATION! Just below suspension bridge near Oswald ranch, 2 miles east of 
Cinonia, Zavalla County, 8 miles northeast of Crystal City, and 20 miles, 
above dam on Winter Garden ranch.

DRAINAGE AREA. 2,060 square miles (measured on- standard topographic; 
maps; post-route map; and topographic map of Texas, compiled in l&9t^ 
by Robert T. Hill, of the United States Geological Survey; scale, 1 inch=25 
miles).

RECORDS AVAILABLE. July 5, 1915, to September 30, 1922.
GAGE. Vertical staff in six sections installed May 6, 1918, on right bank, 20O 

feet below, highway bridge; read by C. C. Oswald. From July 5, 1915, to 
September 23, 1917, gage used was vertical staff in seven sections on right 
and left banks. September 24, 1917, to May 5, 1918, Dexter water-stage 
recorder near concrete control. All gages set at same datum and at approx­ 
imately the same location.

DISCHARGE MEASUREMENTS. Made from downstream side of bridge or by: 
wading on crest of concrete control.

CHANNEL AND CONTROL. Bed composed of elay and gravel; free from vegeta­ 
tion; subject to shift prior to September 23, 1917. Banks high and wooded 
and ndt subject to overflow, except during extremely high water. Channel 
straight above and below station. An artificial concrete control was com­ 
pleted at the site of the gage on September 23, 1917; point of zero flow, 
0.85 foot.

EXTREMES OF DISCHARGE. Maximum stage recorded during year, 23.94 feefe 
at 7 p. m. June 13 (discharge, 3,530 second-feet, determined from extension 
of rating curve and subject to error); minimum stage, 1.16 feet from 7 a. ni» 
October 1 to 7 a. m. October 13 (discharge, 2.6 second-feet).

1915-1922: Maximum stage recorded, 49.1 feet September 23, 1919, 
determined by leveling from flood marks (discharge not determined). Ac­ 
cording to local residents, the greatest flood on record occurred in 1913y 
when the river reached a stage of about.,53 feet ,by present gage datum. 
No flow during several periods of record.

ICE. None reported. . ,
DIVERSIONS. Considerable water diverted above*station for irrigation; amount 

not known.
REGULATION. None.
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ACCURACY. Stage-discharge relation permanent. Cufcve well defined below 
700 second-feet, and extended above by means of area-velocity curves. 
Gage read to hundredths twice daily. Daily discharge determined by 
applying mean daily gage heights to rating table. Records for low and 
medium. stage,s good, and for high stages fair.

Backwater from a dam 40 feet high, about 20 miles below station, extends 
within 2 miles of-station when reservoir is lull. A large part of-the flow of the 
river is known to seep into the bed just below Uvalde and return .to./the surface 
just above the station. The condition of the underground wateiMfiay have a» 
effect on this return water and thus help to equalize the flow. : , 

The following discharge measurement was made by Dudley, and West: 
October 5, 1921: Gage height, 1.18 feet; discharge, 2.67 second-feet. .

Daily discharge, in second-feet, of Nueces River near Cinonia, Tex., for the year
ending Sept. SO, 1922 '  

Day

'l        .
2..        
3    .
4...      ..
5. .....  .

6       .
7...   .
8.. ...........
9.............
10............

11... ..........
12.. ...........
13- . __ ...
14.............
15            L    

16      ..
17    .. 
18    ...
19       
20       

21.............
22    ........
23       
24     .
25.      .

26.   .   .
27      
28      
29      .
30       
31       

Oct.

2.6
- 2,6

9 fi.

2.6
2.6

2.6
2.6
2.6
2.6
2.6

9 R

2.6a.-*.-
3.3
3.5

41
47
47
47
47

47
4:1
41
4.1
41

4.1
41
4. 1'41
41
3.8

Nov.

3.5
3.5
3,5,
3.5
4.7

5.3
6,0
6.0
6.0
6.0

6.0
6.0
5.3
5.3
5.0

4.7
-, 47,

47
47
47

47
4.7

.47.
4.7
47

47
5.3
5.3
5.3

. 5.3,,

Dec.

7.4
7.7
7.4
6.6
6.0

6.3
7.4

' 7.4
7.0
6.6

6.6
6.6
6.6
6.6
6.6

6.6
6.6
6.6
-6.6
6.6

6.6
7.4
8.1
S 1

- 7.4

7.4
6.6
6,6
6.6
6.6'6.'6

Jan.

6.6
6.6
6.6
6.6
6.6

6.6
6.6
6.6
7.4
7.4

7.4
.7.4'
7.4
7.4'7.4

7.4
7.4
7.4

' 7.4
7.4

. 7.4
7.4
7.4
7.4
7.4

7.4
7.4
7.4

  7.7
8.1
8.1

Feb.

8.1
8.1
8.1
8.1
8.1

7.4
7.4'7.4
7.4
4.4

7.4
7.4
7.4
7.4
7.4

7.4
7.4
7.4
7.4
7.4

 7.4
7.4
7.4
7.4
7.4

7.4
7.4
7.4

Mar.

7.4
7.4
7.4
7.4
7.4

7.4
7.4
7.4
7.4
7.0

6.6
6.6
6.6
6.6
6.6

6.6
6.6
6.6
6.6
6.6

6.6
6.6
6.6
6.67.'4

6.6
6.6
6.6

216
18043'

Apr.

19
17 -
t)A

1,770
264
48 ' '
25
19
16
14

14
14
13
12
12.

12
12
11 '
10
9.7

8.9,
8.1

10 '
10
9.7-

1,310
894

1.910
1,000
i nfin

May

1,120
1,470
1,150

694
580

468
393
264
240
208

180
152

' ^
i3i
104

124
Ifirt

%
67
58

53
48

  85
88
64

43
33
30 ' 27

: 26

30

Juiie

36
32
£    $$

. , 28

26
24
23
91

21

.26
894

3,200,
1,710

881

670
fl/M

498
384
348

, 321 ,
280

: 240
216
201

187
180
173

' 166
145

July

112
100

, 94
' -152

173-

280
264
216
180
131

9491 '
79
67
64

58
53

" 48
43.
40

r36
33 28
27.
27

26
25
24
24
23
22

Aug,

22
20
20
19  19

v 18
18
17
17
16

. 16
' 16 '
, 16

15
15
15'

.15;
1514'
14

13' 12
11
JO
*,9

8.1
7.4
7.4
7.4
7.4
7.4

Sept.

7.4
7.4
6.6
6.6
6.6

6.3
6.0
6.0
5.3
5.0

27
21
17
10
8.5

7.4
. 7.4

7.4
. IS

21

15
12
10
9.7
8.9

8.9
8.9.
S,,§
8.1
8.1

Monthly discharge of Nueces River near Cinonia, Tex., for the year ending Sept.
' "   "   *   ' SO, 1928 . --..  

Mpnth .

November. ... _ , _ r _ i. Ti _____________

April             ,...       _      
May-.  .......... __        .      _.

July-.            .          
August ___________________________

Discharge, tin second-feet

Maximum

4.7 
6.0
ai
8.-1 
8.1 

216 
1,910 
1,470 
3,200 

280 
22 
27

3,200

Minimum

2.6 
. ,3.5 

6.0 
6.ft 
7.4 
6.6 
8.1 

26 
21 
22 
7.4 
5.0

2.6

Mean

3.52 
4.96 
6.90 7i28- 
'7.52 

20.4 
285 
268 
386 
85.0 
14.1
iai
91:5

Kun-off in 
acre-feet

216 
295 
424 

' ' , '  , 44ft 
418 

1,250 
17,000 
16,500 
23,000 
5,220 

867 
601

66,200
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\

NUECES EIVER NEAR THEEE EIVEES, TEX., ; r>

LOCATION. At San Antonio, TJvalde & Gulf Railroad bridge 1 mile west of 
Kittie, 2 miles southeast of Three Rivers, Live Oak County, and half a mile 
below mouth of Frio River.

DRAINAGE ABEA. 15,600 square miles (measured on standard topographic maps; 
post-route map; and topographic map of Texas, compiled ia 1899 by Robert 
T. Hill, of the United-States Geological Survey; scale, Ime'h^25 miles).

RECORDS AVAILABLE, July 1, 1915, to September 30, 1922;
GAGE. Vertical staff in four sections, attached to piers of railroad bridge; read 

by M. L. Mouser.  
DISCHARGE MEASUREMENTS: Made by wading near gage or from highway 

bridge half a mile below gage. :
CHANNEL AND CONTROL. Bed composed of a,dobe shale; does not change greatly. 

Channel straight above and below station. Banks wooded, high, and not 
subject to overflow, except at extremely high stages. Locationfof high 
water control not known; shoal just below gage probably forms low-water 
control; shifts.

EXTREMES os> DISCHARGE. Maximum stage recorded. during year ending Sep­ 
tember 30, 1920, 36.1 feet during morning of October 19 (discharge, 13,600 
second-feet, determined from extension of rating- curve); minimum stage 
(supersedes minimum published in Water-Supply Paper 508), 0.9 foot at 
9 a. m. September 29, and 8.30 a. m. September 30 (discharge, 15 second- 
feet).

Maximum stage during year ending September 30, 1921 (supersedes 
maximum published in Water-Supply Paper 528), 28.5 feet at 8.50 a. m. 
September 10 (discharge, 9,800 second-feet, determined from extension of 
rating curve and subject to error); no flow, August 8 to 29"and September 
6, to 7.

Maximum stage for the year ending September 30^. 1922, 35.4 feet at 8 
a. m. May 5 (discharge, 13,200 second-feet, determined from extension of 
rating curve and subject to error); minimum stage, 0.50 foot November 3-6, 
11-14, and December 2 (discharge, 0.9 second-foot).

1915-1922: Maximum stage recorded, 46.0 feet at 5 a. m. September 
18, 1919 (discharge not determined, probably backwater due to Gulf storm) ̂  
no flow during several periods of record.

ICE. None reported.
DIVERSIONS. Records for the Board of Water Engineers for the. State of Texas' 

show that about 10,000 acres have been declared irrigated by diversions 
from the stream above the station.

REGULATION. None of consequence. ,
ACCURACY. Stage-discharge relation not permanent. Rating curve fairly well 

defined below 7,000 second-feet and extended by means of area velocity 
curve above and subject to error. Gage read to nearest tenth October 1,1919, 
to September 30^,,1921, .and to half-tenths once a da^ thereafter. Daily 
discharge determined by indirect method of shifting control. Records fair*

Records for 192ft and 1921 'published herewith and supersede those publisher! 
in Water-Suppy Papers 508 and 528.
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Daily measurements of Nueces River near Three Risers, Tex., 
ending Sept. SO, 1920-198%

85

inff'tke yee&rs

Date

1920 
Jan. 31
Mar. 13

Sept. 10
Nov. 8

Made by 

McCashin and Pritchett

D. A. Dudley... . 

height

Feet 
3.61
2.44
3.02
1.85
1.80
1.30

Dis­ 
charge

Sec.-ft. 
296
141
252
67.1
87.3
56.2

Date

1921 
Feb. 11

July 28
Sept. 21

'Nov. 29

1922 
Mar. 11
July 20

Made by 

.....do... ...... .........

D. A. Dudley _____

McCashin and Hemp- 
hill ...................

Gage 
height

Feet 
0.70
4.98
.58

2.14
.64

.72

2.46

Dis­ 
charge

Sec,-ft. 
8.S

661
3.8

104
1.86

3.94

144

NOTE. Measurements made during 1920 and 1921 supersede those published in Water-Supply Papers 
508 and 528.

Daily discharge, in second-feet, of Nueces River near Three Rivers, Tex., for the 
years ending Sept. SO, 1920-1922

Day

1919-20 
1. ........ ..
2.. ........ _
3 ...
4...   .....
5...........

6       
1. ..........
8      ..
9.  .-.
10..... __ ..

11... __ ....
12.
13.   .......
14....... ....
16-... ........

16       .
17... . .
18    
19  .   
20   .......

21 __ .......
22      _ .
23      
24.  .......
25       

26.       
27       
28.     
29... ........
30.-.      .
31...  ,.

Oct.

11,600
9,850
9,100
8,400
7,910

8,550
10,800
11,600
10,800
9,350

7,670
6,460
6,580
7,620
9,250

11,400
12,400
13; 200
13,500
12,600

11,200
10,400
10,600

Nov. Dec.

v

Jan. Feb.

295
295
295
276
276

276
276
276
276
257

257
257

1,030
605
355

276
276
257
257

239
239
239
222
207

207
192
192
192

Mar.

192
177
177
177
163

163
163
149
149
149

149
149
136
136
136

136
136
136
136
124

124
124
124
124

' 134

124
112
112
112
101
101

Apr.

101
101
101
103
90

90
90
90
80
90

80
90
80
70
70

70
60
60
60
60

51
51
51
51
51

60
90
70
70
51

May

51
70
80
163
106

96
80
136
214
539

335
335
230
295
230

2,840
2,620
860
561
788

1,060
812

' 495
192
163

149
136
136
257
517
335

June

539
395
222
539
517

517
719
561
517
239

149
112
90
80
517

1,110
177
101
70
70

60
60
222
177
112

72
90
90
70
51

July

60
43
35
28

6,540

9,650
7,190
6,120
4,350
2,800

1,770
1,590
1,510
475
177

124
101
90
80
60

51
51
43
43
35

35
35
28
28
28
22

Aug.

149
80
51
43
35

35
101
163
163
276

51
51
51
101
355

163
136
222
435
395

395
435
495
583
673

1,240
1,UO
1,160
1,290
1,510
1,290

Sept.

248
170
118
96
85

75
75
75
96
87

85
65
65
56
56

47
47
39
39
32

32
25
25
56
56

39
25
20
15
15
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Daily discharge, in second-feet, of Nueces River near Three. Rivers, Tex,, for the 
years ending Sept. SO, 1920-1922 Continued

Day

1920-21 
I..........
2.. .. ......
3........ _
4.. .........
5.  .......

6.. ........
7...........
8.  ...... .
9...........

10...........

11  ........
12...........
13...........
14...........
15...........

16......... .
17...........
18...........
19...........
20...........

21      
22...........
23
24...........
25...........

26...........
27...........
28...........
29...........
30...........
31.... .......

1921-22 
1.  .......
2...........
3....... ..
4....... ...
5  .... ... .

6   .......
7 _ ........
8... ........
9... ........

10... ........

11    j  .
12   _ . _
13.  .......
14...... _ ..
15  . ......

16    _ ..
17     i...
18....  ..,
19   ....,.,
20     

21.   ......
22.   ......
23.  .. ...
24...........
25    ......

26... ........
27.    ......
28    ...
29...........
30.  . _ ..
31.   ......

Oct.

12 
12
9.2 
9.2 
9.2

9.2 
6.8 
6.8 
6.8 
6.8

5.0 
5.0 
5.0 
5.0 
5.0

3.4 
35 
17 
14 
10

7.9 
7.9 
5.8 
5.8 
14

51 
60 
60 
51 

315 
475

1,210 
276
70 
35 
28

22
17 
14 
10 
7.9

5.8 
5.8 
4.1 
4.1 
4.1

2.7 
2.7 

43 
17 
14

10
7.9 
7.9 
5.8 
5.8

4.1 
4.1 
2.7 
2.7 
2.7 
1.6

Nov.

605 
517 
214 
130 
106

85 
75 
65 
56 
47

39 
47 
39 
47 
39

39 
39 
39 
39 
32

39 
32 
25 
20 
20

20 
239 
65 
39 
32

1.6 
1.6 
.9
.9 
.9

.9 
1.8 
1.6 
1 6 
1.6

.9 

.9 

.9 

.9 
1.6

1.6 
1.6 
1.8 
1.6 
1.6

1.6 
1.6 
1.6 
1.6 
1.6

1.6 
1.6 
1.6 
1.5 
1.5

Dec.

25 
20 
15 
15 
15

15 
12 
12 
12 
12

12 
12 
12 
12 
9.

9. 
9. 
9. 
9. 
9.

9. 
12 
12 
12 
9.

9. 
9. 
9. 
9.2 
9.2 
9.2

1.5 
.9 

156 
65 
47

20 
12 
9.2 
9.2 
6.8

6.0 
5.6
5.3 
5.0 
5.0

5.0 
5.0 
5.0 
5.0 
4.4

4.4
4.3 
43 
4.3 
43

43 
41 
4.1 
4.1 
4.1 
4.1

Jan.

9.2 
12 
12 
12 
12

12 
12 
12 
12 
12

12 
12
12 
12 
12

12 
12 
12 
12 
12

12 
12 
12 
12 
12

12 
12 
12 
12
.12 
12

40 
40 
3.8 
3.8 
3.7

3.7 
3.4 
3.4 
3.4 
5.0

4.1 
5.0 
5.0 
5.0 
5.0

5.0 
5.0 

, 5.0 
5.0 
5.0

5.0 
5.0 
5.0 
5.0 
5.0

5.0 
5.0 
5.0 
12 
12 
9.2

Feb.

12 
12 
12 
12 
12

12 
12 
12 
12 
12

8.9 
9 
9 
9 
9

9 
9 
9 
9 
12

12 
12 
12 
12 
12

12 
12 
12

9.2 
6.8 
6.8 
6.8 
5.0

5.0 
4.1 
41 
41 
41

3.7
3.7 
3,7 
3,7 
3.7

3.7
3,7 
3.7 
3.7 
3.7

3.7 
3.7 
3.7 
3.7 
3.7

3.7 
3.7 
3.7

Mar.

12 
1,570 
1,480 
1,830 
435

239 
517 
435 
239
375

455 
539 
455 
257 
156

106
85 
65 
56 
47

39 
32 

6,820 
4,470 
2,940

1,240 
836 
539 
415 
375 
455

3.7 
3.7 
3.7 
3.7 
3,7

3.7 
3.7 
3.7 
3.7
3.7

3.7 
3.7 
3.7 
3.7 

' 3.7

3.7 
3.7 
3.7 
3.7
3.7

3.7 
3.3 
3.3 
3.3 
3.3

3.7 
3.7 
33 

495 
4,350 
4,430

Apr.

605 
495 
335 
170 

1,400

7,430 
8,650 
3,290 
3,670 
1,510

1,190 
812 
956 

1,010 
1,010

, 1,060 
1,160 
435 
170 
118

85 
75 
65 
56 
56

56 
47 
39 
32
25

3,670 
812 
980 

7,760 
12,400

12,800 
9,750 
6,960 
6,170 
5,500

4,590 
2,870 
2,040 
1,650 
1,800

1,510 
1,030 
415 
149 
101

80 
60 
43 
35
28

25 
25 

3,120 
3,910 
1,110

May

1,570 
561 
248 
355 
672

455 
395 
248 
184 
455

539
435 
177 
136 
517

1,140 
1,320 
2,160 
1,450 
673

239 
177 
136 
124 
112

90 
70 
60
43 
35 
51

7,380 
11,600 
12,400 
12,600 
13,200

12,400 
10,900 
10,200 
8,650 
6,820

5,500 
4,750 
4,190 
5,360 
4,230

3,950 
3,470 
2,250 
1,240
765

650 
836 
932 

1,060 
1,320

1,570 
1,590 
1,540 

719 
932 
980

June

43 
35 
22
28 
17

14 
14 
10 
14 

1,480

517 
3,690 
2,130 
1,980
583

276 
375 
696 

1,060 
1,180

742 
696 
742 
884 

1,080

1,290 
1,650 
1,770 
1,370 

149

1,110 
980 

1,110 
1,370 

788

1,080 
1,140 
627 
517 
435

836 
3,550 
2,130 

742
788

956 
1,370 
2,160 
3,430 
4,670

4,350 
4,670 
5,580 
6,040 
5,990

5,990 
5,940 
4,790 
3,670 
3,320

July

124 
101 
60 
35 
28

22 
1,510 
222 
101 
60

43 
35
276 
90 
70

149 
112 
35 
17 
10

7.9 
5.8 
4.1 
2.7 
1.6

' 43 
10 

, 4.0 
2.7 

  1.6 
1.2

2,840 
2,220 

719 
1,740 
4,910,

3,220 
2,100 
1,210 
1,140 , 
1,110

673 
395 
375. 
355 
355

415 
517 
415 
315 
149

101 
43 
39 
39 
38

36 
33 
31 
28 
25 
22

Aug.

0.9 
.9 
.1 
.6 
.6

.6
i

355
6.8

22
20 
20 
17
17

17 
17 
15 
15 
15

10 
10 
9.2 
9.2 
9.2

5.8 
5.8 
5.8 

112 
90

149 
101 
60
28 
17

14 
10
7.9 
7.9 
5.8 
5.8

Sept

2.2 
.9 
.6 
.1 
.1

1.6 
6,720 
9,800

8,950 
2,100 
1,240 
908 

1,110

1,540 
1,270 
980 
355 
163

101 
60 
43 
28 
28

28 
22 
22
17 
276

5.0 
5.0 
4.1 
41 
3.4

3.4 
2.7 
2.7 
2,2 
2.2

124 
207 
149
80 
28

17 
207 
124 

1,340 
1,920

1,510 
627 
622 
163 
112

70 
51 
28 
60 
112

NOTE. No recoil Oct. 24, 1919, to Jan. 31, 1920. No flow Aug. 8-29 and Sept. 6-7, 1921. Daily dis­ 
charge for the years ending Sept. 30,1920 and 1921, supersede those published in Water-Supply Papers 608 
and 528
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Monthly discharge River near Three Rivers, Tex., for the-, 
 Sepf. 30, t980-1988

October 1-23 
February

  " ' '  ' ' :   *.  * ,* "  . r   . _ < ..',< :" ,

  : . Month

1919-20
......... -. ..--. ...........:...-..:.. ...

March. __ f ____ _ __________ T .............
April...... :[ : :    - "  - .:  -   
May
June. __ _t_

August .....
September. 

October ....
November .

February

1920-21

May _ . ...

July........
August., _
September.

They 

October ....
November, j 
December. _
January

1921-22

February _ [. _ . . _ _ _
March. ....

May ___ 4
June ___ .
July ____ 4

September. 4 

The yea

,

Discharge in second-feet r

Maximum

13,500 
1,030 

192 
101 

2,840 
1,110 

, 9,650 
1,510 

248:

475 
605 

25 
12 ' '12 

6,820 
8,650 
2,160 
3,590 
1,510 

355 
9,800

9,800

1,210 
1.6 

156 
12 
9.2 

4,430 
12,800 
13,200 
6,040 
4,910 

149 
1,920

13,200

Minimum

6,' 450 '
""101

' 51 
51 
51 
22 
35 
15

3.4 
20 
9.2 
9.2 
8.9 

.12 
25 
35 
10 
12 
0 
0

0

1.6 
.9 
.9 

3.4 
3.7 
3.3 

25 
650 
435 

22 
5.8 
2.2

.9

' . " I -4

, Mean^

10,000 
297 
139 
743 
480 
275 

1.390 
428 
65.5

40.2 
94.3 
11.8 

- 11.9 
11.1 

888 
1,200 

478 . 
814 
103 
11.8 

1,190

403

59.6 
1.41 

13.7 
5,18 
4.38 

303 
3,050 
4,970 
2,670 

828 
27.4 

240

1,020

Bun-off in
 'acre-feet

'456,000 
, 17, 100 

8,560 
  « -.4,420 

- 29,500 
' 16,400- 

86,700 
26,300 
3,900

2,470 
5,610 

  . 726 
732 
616 

54,600- 
71,400 
29,400 
48,400 
6,320 

726 
70,900

292,000

3,670 
83.7 

844 
318 
243 

18,700 
181,000 
305,000 
159,000 
50,900 

1^680 
14,300

736,000

. NOTE. See footnote to t^ble of daily discharge. Monthly figures for the years ending Sept. 30,1920 arid 
1921, supersede those published In. Water-Supply Papers 508 and 528.

NUECES EIVER AT CAIALIEN, TEX.

LocATiOEf. At old pump house for city of Corpus Christi, half a mile northwest 
of Calallen, Nueces County, 18 miles west of Corpus Christi, 8 miles above 
Nueqes Bay, and half a mile above edge of tidewater and breakwater dam.

DRAINAGE AB^A. r!6,700 square miles (measured op post-route map and topo­ 
graphic map of Texas, compiled in 1899 by Robert T. Hill, of the United 
States Geological Survey; scale, 1 inch ==25 miles).

RECORDS AVAILABLE. August 12, 1915, to September 30, 1922.
GAGE. "-Vertical staff attached to pipe-line support of old pump house; read by

: John' W. Cunningh^m.
DISCHARGE MijAStrREMEUTs.- ;Made by wading at the; backwater or from cable 

125 feet below gage.
ELI AND CONTROL. Be<J composed of clay and gravel. Channel straight 

above and below station. Left bank wooded, low, and bordered by levee 
constructed to prevent overflow; right bank wooded, medium in height, 
and not subject to overflow. The breakwater dam, which is a loose rock fill 
half & mile below, serves as control. It leaks badly arid is subject to change 
during floods. Flood damage is repaired by dumping loose rock on the crest.
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EXTREMES or'STAGE. Maximum stage recorded, 9.60 feet at 8 a. m. May 9 ti> 
8 a. m. May 10; minimum stage, 1.20 feet, 4 p. m. November 1 to 4 p. m. 
November 2, and 8 a. m. November 8 to 4 p. m. November 12, and 4 p. m. 
September 12 to 4 p. m. September 16.

1915-1922: During September, 1919, the river reached a stage of about 
12 feetj as determined from flood marks on the gage. This was not only the 
highest stage reached during,the period covered by records, but probably 
exceeds any that occurred for many years prior to the establishment of this 
station. Discharge indeterminate because of lowlands on left bank being: 
overflowed for a width of several miles. No flow August 23-28, 1918.

ICE. None reported.
DrvEBSioNs. Considerable water taken from river for irrigation immediately 

above station, and river water is also used for irrigation throughout the; 
drainage above. The city of Corpus Christi pumps water just below the 
gage for municipal supply. They reported a consumption of 922 acre-feet- 
during 1918.

REGULATION. None of consequence.
ACCURACY. Stage-discharge relation not permanent because of leakage through 

and repair to the breakwater dam. Rating curve is poorly defined. Gage 
read to hundredths twice daily. Daily discharge not computed because'of 
changing control and insufficient discharge measurements. Records poor- 

No discharge measurements were made at this station during the years 1920r
1921, and 1922.

Daily gage height, in feet, of Nueces River at Calallen, Tex., for the year ending
Sept. 30, 1922

Day

1
2.. ............
3..............
4..............
5.. . ......... ..

6... ........ ...
7.  ..........
8..............
9. ___ ..... ...

10.... ..........

11. .    
12..............
13..........:...
14     .  
15        

16..............
17   ..........
18..............
19   ..........
20....... .......

21..............
22..............
23   ..........
24   ......... .
25..............

26  , ....  
27   ..........
28....L.     
29  . .........
30   ..........
31      ..

Oct.

2.35
3.06
3.00
2.62

1.82
1.72
1.60
1.58
1.60

1.55
1.50
1.45
1.40
1.40

1.46
1.42
1.35
1.35
1.30

1.30
1.42
1.48
1.42
1.40

1.40
1.36

1 nv

1.36
1.25
1.25

Nov.

1.22
1.20
1.25
1.25
1.25

1.26
1.26
1.20
1.20
1.20

1.20
1.20
1.25
1.28
1.30

1.32
1.32
i <tfi
1.38
1.30

1.40
1.40
1.40
1.38
1.35

1.36
1.36'
1.36
1.36
1.35

Dec.

1.38
1.35
1.38
1.40
2.26

2.06
1.82
1.78
1.70
i fin

1.50
1.50
1.48
1.48
1 48

1.50
1.50
1.45
1 46
1.45

1.50
1.50
1.66
i iifi
1.66

. 1.50
1.50
1.46
1 48 *
1.50
1.5Q

Jan.

1.50
1.50
1.50
1.50
1.50

1.50
1.56
1.56
1.30
1.55

1.55
1.66
1.65
1.56
1.65

1.66
1.56
1.65
1 56

 ; 1,55

L55-

1.55
1.55
1.55
1.55

1.66
1.55
-1.55
1.55
1.S5'
1.68,

Feb.

1.60
1 60
1.60
1.60
1.60

1.66
1.60
1.60
1.68
1.55

1.66
i *tf
1.55
1.66
1.56

1.65

i vi
1.50
L50

1.50
1.50
1.50
1,55
1 55

1.65
1.55
1.55

.,.  

Mar.

1.55
1.55
1.65
1.55
1.66

1.55
1.55
1.55
1.50
1.55

1.56
1.66
1.50
1.50
1.50

1.45
1.45
1 46
1.45
1 -A&

1.45
1.42
1.40
i' 4n
1.40

1.50
1.85
1 O«

1.68
2.32i
4.02

Apr.

4.52
5.28
5.92
4.50
3.80

4.82
6.10
7.02
7.82
8.88

9.05
8.80
8.45
7.96
7.20

6.78
4.82
4.50
4.20
8.10

2.20
2.02
1.96
1.90
1.85

L H-
1.70
1.65
1.65
4.06
..,

May

4.85
5.00
5.25
6.30
7.20

8.05
8.90
9.32
9.60
9.58

9.45
9.25
9.00
8.80
8.30

7.92
7.80
7.55
7.30
6.70

4.20
2.85
2.80
2.85
2.95

3.05
'3.42

. 3.60
3.60
3.48

,2,-,92

June

3.10
3.25
3.12
3.05
3.22

3.45
3,42
3.20
3.05
3.00

3.00
3.20
a so
4.06
4:50

3.25
2.96
3.05
3.70
4.12

4.62
5.45
5. «0
6.45
6.70

7.05
1 7.25
7.45
7.1

  .7.60

July

7.50
7.15
7.00
6.70
3.60

4.35
6.46
6.00
6.75
3.60

3.10
2.85
2.50
2.35
2.80

2.28
&30
2.30
2.30
2.30

3.18
1 OS

1.88
1.82
1,80

1.76
1.70
1.70
1.70
1.70
1.62

Aug.

1.60
1.56
1.66
1.50
1.50

1.50
1.45
1.42
1.40
1.38

L35
1.36
1.36
1.35
1.88-

1.40
1.42
1.48
1.50
1,55

l.«5
1.70
1.76
1.90
1.95

1.85
1.75
1.65
1.65
1.50
1.46

Sept.

1.42
1.40
1.40
1.35
1.35

1.36
1.36
1.32
1.30
1.30

1.30
1.25
1.20
1.20
1.20

1.65
2.00
2.80
2.30
2,00

2.58
3.30
3.30
2.,58
2.50

2.45
2.06
1.70
1.60
1.60
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NBAft PEEBY.TBX. . ,, t   , ,

LOCATION.   At International & Great Northern Railway bridge 900 feet below 
mouth, of Lepna River, 400 feet, below highway bridge, and 4 miles south of 
Derbyj Frio County.   ;

PBAINAGE ABEA.  -3,500 square miles (measured on post-route map and topo­ 
graphic map of Texas, compiled in 1899 by Robert T. Hill, of the United 
States Geological Survey; scale, 1 inch =25 .miles).

RKCOBDS AVAILABLE.  August 1, 1915, to September 30, 1922.
GAGE.   Vertical staff attached to railway bridge pier; read by E. L. Willingham 

or; C. E. Harris.
DISCHARGE MEASUREMENTS.   Made from railway bridge, highway bridge, or by 

wa'ding.
CHANNEL AND CONTBOL.   Bed composed of rock, sand, and gravel. Channel 

curved abcjve and below station, but straight at gage for 150 feet. Banks 
wooded, high, and not: subject to overflow. A concrete dam, 50 feet below 
gage, serveg as control .during low and medium stages; location of high- water 
control not known. Point of zero flow, gage height 0.07 foot, except when 
affected by moss.on control. . !

EXTKEMES OP DISC&A'BGE.-  Maximum stage recorded during the year, 11.4 fe6i 
7.30 p. m. May, 2 (discharge, not determined); no flow during several 
periods. ->

1^15-1922: M^xinu&n stage recorded, 18.5 feet September 18, 1919 
(discharge, not determine^); no flow during several periods of each year.

ICE.   None reported. . . ;
DIVERSIONS.   Small; areas are Irrigated by diversions in the headwaters, but 

available information - does not show that water is taken from the stream 
immediately above the station.

REGULATION.  None. . , , , ,...'",.
ACCURACY.   Stage-discharge delation permanent. Rating' 'etlrve well defined 

below 2,000 second-feet. Gage read twicfe daily to hundredths. Daily 
. discharge ascertained by ,appjyiug mean daily gage height to' rating table, 

except as noted in footnote to daily-discharge table. Records good.

No'discharge measurements were made at this station during the year.
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Daily discharge, in second-feet, of Frio River near Derby, Tex., for the year ending
Sept. 30, 1922

Day

1 . 1 .
2  _.      '  ..
3...........................
4. _ . ___ . ___ .... _ ..
5...........................

6...........................
7... ....____...._.._______..
8...........................
0

10.... .......................

11.  .          ._ _
12...........................
13-__,.._    . _    .
14- _____ . ________ ....
is...... .._.._.: _  ...... ...
16.1..... ._  .   _._. _
17-- ......,....-..........
18........ _ ................
19--........  ..............
20..     _,      .._

21.... _ . .......... .....
22............ _ ............
23..   ...... _ ............
24.................... ___ .
25--  ..         

26...........................
27
28...........................
29...........................
30..  .......... _,_ __ .......
31-.-... __ ................

Oct.

17
IS

16
5.3
2.5
1.2
.5

i .1

Jan.

A o

Feb.

0.7
.7
.5
.5
.7

.9

.5

.5

.5

.5

.5

.5

.5

.5

.7

  8
,9
.9
.7
.5

.5,

.5

.1

.7.9"

.9'

.5
1.4

Mar.

112
,5

..5
.5
,5

.5

.5

.5
*5
.5

,5
.5

,,5
.5
.5

.5

.5

.5

.5
,5

.1

.1

.1
, .1
' 1.8

1.4
i:*
Mi?

640

Apr.

312'183
44
16

1,180

1,860
610
162
57
22

13
8.6

. 6.7
6.7
4.7

4.0
2.7
2; 7'
2.6
1.6

1.4
.9
.9
.9
.9

680

*  

May

. '

2,860

1,180
592
382
267
237

180
165
135,
135
418

170
96
73

   90.
75

63,
49
38

435
348

68
63
32
19
16

418

.June

126
,49
79
41
49

'51

35
23
16
14

16
12. as

194
1,680:

860
245
68
60
51

44
36
27
3146'

16
14
12
12
11

1 -

July

11
11 ,
16
12

17
20
16
12
8/6
6l'7

6.0
5.3
4.7
4.0

4.0
4.0
2.7
,2.3
2.0

1.8
1.4
1.4L i-
.9

: .9'
« .»

.9

.9

.9
,9

Aug.

0.9
, .9

.9

.5

.5

,.-  .*
.5
.6
.5
.&

.5
'   .6

.1

.1

.0

.5

.5

.6

.1

.1

NOTE. Gage height, in feet, for days when stage was beyond limits of rating curve, as fallows: Apr. 27* 
8.1; 28, 8.4; 29, 9,8; 30, 8.0; May 1, 8.0; 2,10.9; 3, 9.6; and 4, 8.2 ,No flow Oct. 1-13, Oct. 22 to Jan 30,, Aug. 
15, and Aug. 21 to Sept. 30.

Monthly discharge of Frio River near Derby, Te%., for the year ending Sept. SO,

Month

October ___________________________
January....  ______________________

April 1-26   .....I.............,.............'..........
May 5-31... .............................................
June.. ___ . ______________________
July                ..    .   _
August..

Discharge in second-feet

Maximum

18 
.3 

1.4 
540 

1,860 
2,860 
1,680 

20 
.9

Minimum

0.0 
.0 
.1 
.1 
.9 

16 
11 

.9 

.0

Mean

1.95 
.01 
.65 

26.8 
199 
318 
131 

6.03 
.29

Ban-off in 
acre-feet

120 
.6 

35.9 
1,650 

10,300 
17,000 
7,770 

371 
18.0

NOTE. See footnote to table of daily discharge.
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BIO GBANDE BASIN 

BIO GEANDE BELOW ELEPHANT BUTTE DAM, N.

LOCATION. In T. 13 S., R. 4 W., 1 mile below Elephant Butte dam, Sierra 
County. Nearest tributary, Mescal Canyon, enters, half a mile down­ 
stream.

DRAINAGE AREA. Not measured.   .  
RECORDS AVAILABLE. October 1, 1916, to September 30, 1922.
GAGE. Stevens water-stage recorder on left bank, 1 mile below dam.
DISCHARGE MEASUREMENTS. 1 Made from car and cable at gage.
CHANNEL AND CONTROL. Bed composed of compact gravel; probably per­ 

manent. Control is gravel bar at mouth of Mescal Canyon; shifts.
ICE. Stage-discharge relation not affected by ice.
REGULATION. Flow controlled by Elephant Butte dam which forms reservoir 

having capacity of 2,638,000 acre-feet.
EXTREMES OP DISCHARGE. No data.
COOPERATION. Records furnished by United States Bureau of Reclamation, 

and reduced to three significant figures by United States Geological Survey.

Daily discharge, in second-feet, of Rio Grande below Elephant Butte dam, N. Mex., 
for the year ending Sept, SO,

Day

I...... ........
2
3.. __ .......
4 _ ...........
5... _  . 

6...... _ .....
7..............
8..............

. 9.........  ..
10....  .......

11..............
12. .     
13.. .. ..........
14..... __ _. 
15..............

16.. ............
17..  .........
18      ..
19 .     
20       

21... ...........
22..............
23       
24..............
25.-........ .

26..............
27..............
28
29.... ..........
30 . __ .....
31       

Oct.

2,080
2,080
1,840
1,310
1,310

1,310
1,310
1,310
1,310
1,310

1,310
1,310
1,310
1,310
1,160

1,060
1,060
1,060
1,060
1,060

1,320
1,360
1,360
1,360
1,360

1,360
1,360
1,360
1,360
1,360
1,360

Nov.

1,400
1,200
1,080
1,080
1,080

1,080
1,080
1,080
1,080
1,080

1,080
1,080
1,080
1,080
1,080

1,080
1,080
1,080

876
670

919
1,350
1,180

783
919

919
919
919
919
361

Dec.

3
3
3
2
3

3
3
3
3
3

100
600
609
600
600

600
600
600
761
900

900
900
win
900
onn

900
900
QflO
289

6
7

Jan.

3
3
3
3
3

S
3
3
3
3

3
3
3
3
3

3
3

  3
3
3

3
3
3

356
978

975
1,000
1,010
1,030
1,040
1,060

Feb.

1,040
1,040
1,030
1,020
1,020

1,020
1,020
1,010
1,010
1,000

1,000
998
996
994
990

988
QSi

978
970
970

978
940
935
930
932

931
049

940

Mar.

940
913
910
918
903

901
900
898

1,090
1,130

1,340
1,330
1,320
1,320
1,310

1,300
1,300
1,290
1,290
1,290

1,290
1,290
1,290
1,290
1,290

1,300
1,320
1,320
1,300
1,280
1,280

Apr.

1,280
1,330
1,470
1,490
1,520

1,540
1,540
1,570
1,570
1,560

1,760
1,880
1,910
1,910
1,920

1,940
1 QAO
1,970
1,980
3,000

2,010
2,020
2,020
2,040
2,010

1,940
1,900
1,840
1,800
1,810

May

1,820
1,820
1,820
1,820
1,820

1,820
1,820
1,890
1,990
1,990

1,990
1,990
1,990
1,990
1,990

1,990
2,200
2,360
2,360'
2,360

2,340
2.3JO
9. QSA
2,250
2,220

2,200
2,180
1 Mfl
1,920
1>880
1,850

June

2,120
2,080
2,060
2,040
2,000

361
10

1,930
1,900
1,880

1,860
1,830
1,810
1,780

'1,750

1,780
2.010
$350
% inn
2,450.

2, 490
2,550
2,570
2,630
2,660

2,680
2,708
2,770
2,320
2} 640

July

2,190
1,890
1,920
2,010
1,990

1,990
1,970
1,960
1,900
1,820

1,750
1,710
1,660
1,600
1,550

1,500
i 4fin
1,440
1,610,
l,,550

2,500
2,440
2,470
2,520
2,550

2,580
2,610
2 ftift
2,690
2,736
2,770

Aug.

2,800
2,830

t 850
.870

2,900

2,930
2,960
3,000
2,780
2,090

2,090
2,080
2,070
2,060
2,050

2,090
2,070
2,060
2,050
2,040

1,990
1,870
1,870
1,870
1,430

1,840
1,540
1,820
1,850
1,850
1,850

Sept.

L970
2,100
2,100
2,100
2,100

2,100
2,100
2,100
2,100
2,100

2,100
2,100
2,100
2,100
2,100

2,040
2,000
1,820
1,730
1,730

1,560
1,510
1,520
1,650
1,655

1,650
1 Kifl

1,660
1,660
1,660

NOTE. Gates closed Dec. 1-10 and Dec. 30 to Jan. 23. Discharge Jane 7 represents leakage. Quantities 
changed slightly to conform to computation rules used by the IT. S. Geol, Survey.
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Monthly discharge of Rio QrcaMe below Elephant Butte dam, N. Mex., for the 
year ending Sept. 30,

Month

January ______ ____________________

April   v .

July....... ..- ..- .._.,...-_._....__.....'_.._ ..........

The year _______ . ________________

Discharge in seeond-feet

Maximum

2,080 
1,400 

900 
1,060 
1,040 
1,340 
2,040 
2,360 
2,770 
2,770 
3,000 
2,100

3,000

Minimum

1,060 
361 

2 
3 

930 
898 

1,280 
1,820 

10 
1,440 
1,430 
1,510

2

Mean

1,350 
1,020 

435 
. 243 

986 
1,190 

. 1,780 
2,040 
2,080 
2,060 
2,220 
1,890

1,440

Run*off in
acre- feet

83,000 
60,700 
26,700 
14,900 
54,800 
73,200 

106,000 
125,000 
124,008 
127,000 
136,003 
112,000

  1,040,00©

NOTE. Monthly means computed by engineers of the IT. S. Qeol. Survey. 

' . , PECOS RIVER BEAR DAYTON, N. MEX.

LOCATION. In sec. 13, T. 18 S., R. 26 E.,'3 miles east of Dayton, Eddy County,
half a mile abov^ mouth of Penasco River. 

DRAINAGE AREA. Not measured.
RECORDS AVAILABLE. March 24, 1905, to September 30, 1922. 
GAGE. Stevens water-stage recorder on right bank; installed August 27, 1914,

at same site and datum as staff gage installed September 7, 1905. Original
gage, which was 100 feet below the mouth of Penasco River and half a mile
below present gage, was washed out September 6, 1905. 

DISCHARGE MEASUREMENTS. Made from cable. 
CHANNEL AND CONTROL. Bed composed of sand and gravel; shifts, especially

during high stages. Right bank consists of clay; left bank of sand; both
banks overflowed at stage of about 11.5 feet. No well-defined control. 

EXTREMES OF DISCHARGE. Maximum mean daily discharge during year, 1,980
second-feet June.5; minimum mean daily discharge, 33 second-feet, August
10-13.

1905-1922: Maximum stage recorded, 15.9 feet for five or six hours during 
'.. morning of September 18,1919 (discharge not determined; probably exceeded

previous maximum of 50,300 seeond-feet on July 2!5, 1915, which was derived
from discharge at 'Lake McMillan and included flow of Penasco River).
Minimum stage,'2.45 feet July 26 and 27, 1916 (discharge; 23 second-feet). 

ICE. None reported.; '"'..'' 
DIVERSIONS. Considerable water is diverted above station for irrigation;

quantity not kaown, but .not in conflict with rights of Carlsbad project of 
, the United States Bureau of Reclamation, whiqh serves abput 20,000 acres
in the vicinity of .Carlsbad arid stores part of the water used near Carlsbad
in Lake McMillan, 10 miles below gage. 

REGULATION.- None,
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AccuBACY.-rStage-discharge relation not permanent, but periods of change are 
covered by frequent discharge measurements. Two rating curves used 
One used from October 1 to June 30 well defined from 80 to 500 second-feet, 
and one used from July 1 to September 30 well defined from 30 to 600 second- 
feet; both extended parallel to previous curve to cover range of stage for the 
year. Mean daily gage height determined from recorder graph. Daily 
discharge determined by applying mean daily gage height to rating table 
except for October 21 to February 26, May 11 to June 30, and July 15 to 
August 31, when shifting-control method was used. Records good.

COOPEBATION. Daily discharge record furnished by the United States Bureau of 
Reclamation.

Discharge measurements of Pecos River near Dayton, N. Mex., during the year ending
Sept. SO,

Date

Oct. 5
20
26

Nov. 9
17

30

Made by 

J. R. Yates...    ...
  do...       
H. I. Haralscn __   ...
J. R. Yates....    
Haralson and HamiU
J. R Yates
.....do..................

Gage 
height

Feet 
5.68
5.82
6.70
6.05
5.92
6.25
6.70

7.20

Dis­ 
charge

See.-ft. 
94

113
113
176
155
173
252

294

Date

Feb. 21

Mar. 28
Apr. 24
May 24

July 7

23
Sept 26

Made by-

United States Bureau 
Of Reclamation engi-

.   do........     
  do...,.      

.... .do ...    ......
do

.....do _ .... __ . _
__ do.. ..............
  .do..................

3ft
Feet
6.25
5.90
5.80
6.00
8,30
7.20
6.66
5.66
6.45

Dis­ 
charge

Sec.-ft.
176
122
108
112
675
313
34
41

165

Daily discharge, in second-feet, of Pecos River near Dayton, N. Mex., for the year
ending Sept. SO, 1922

Day

2 ____   ....
3....... ... ....
4 ..............
5 ..............

6 ____ . __
7.  ..........
8.  ..........
9 _ ...........
10       

11 ..............
12....... .......
13..............
14 _____ . ....
16......... ..

16. _ .. ........
17..    . .
18.      
19.. ............
20       

21..............
22... ...........
S   .........
24 ___ . .......
28       

26 _____ ....
27 __ ... __ ..
28
29..............
30 ..............
31  ...........

Oct.

101
101
04
04
04

88
81
81
81
81

81
81
81
81
81

88
88
88
88
88

97
101
111
123
123

126
112
112
114
114
116

Nov.

128
128
131
131
131

136
139
142
163
158

165
183
174
174
174

174
162
167
157
165

163
163
172
170
169

167
174
181
177
179

Dec.

172
165
169
I«7
169

186
183
170
164
181

190
187
197
197
197

197
197
197'
197
197

197
199
204
210
213

216
991

221
225
231
241

Jan.

237

243
243
243

243
243
233
233
235

235
227
227
231
237

239
233
237
237
237

227
227
227
227
227

217
917

217
247
290
247

Feb.

237
237
227
227
227

227
237
237
233
237

208
176
181
181
181

190
190
181
181
185

177
181
181
181
187

181
181
181

Mar.

194
221
204
199
104

172
314
290
227

227217'
208
208
199

199
199
190
186
176

169
169
166
162
155

131
136
ISO
IfU
158
IfU

Apr.

123
111
110
218
172

158
147
139
111
108

118
112
04
04
91

69
71
81
75
75

76
79
86
98

15S

302
247
227
276
326

"May

302
279
247
227
214

190
176
264

1,800
923

625
489
380
802
243

237
237
237
814
186

155
150
139
123
101

101
101

104
infi
172

June

i*A

1,457
923

1,892
1,980

1,169
1,169
696
A*A

352

314
279
290
290
247

208
208
181
456
380

247
314
217
190
172

147

1QG

155
123

July

115
  U6
139
208
290

375
290
208
172
155

123
94
189
M7

t AQ*|

671
396
253
190
163

139
108
94
87
90

75
66
58
51
46.
61

Aug.

56
46
35
35
35
QC

45
52
44
33

33
33
33
39
44

37
39
48
50
48

48
39
39
35
35

87
, 45

53
51
U J
37

Sept.

35
36
39
41
41

41
48
43
43
39

37
41
41
43
71

48
46
46
46
46

46
108
345
267
227

163

112
. 87

. .ft.

101120 25t wsp 548  7
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Monthly discharge of Pecos River near Dayton, N. Mex., for the year
Sept. SO,

Month

November.... _ ...  ___________________

January. - . . _ .
February..... _ ..   __ . _______________
March ____________________________
April......... ............ ........ ......... ......... ......

June. _________________   __________
July...... .........................................,...

The year

Discharge in second-feet

Maximum

126 
183 
241 
290 
237 
314 
326 

1,800 
1,980 
1,600 

56 
345

1,980

Minimum

81 
128 
164 
217 
176 
131 
69 
94 

123 
46 
33 
35

33

Mean

96.4 
160 
196 
235 
201 
191 
138 
294 
491 
219 
41.3 
80.8

196

Run-off in 
acre-feet

5,930 
9,620 

12,100 
14,400 
11,200 
11,700 
8,210 

18,100 
29,200 
13,500 
2,540 
4,810

141,000

PECOS EIVER AT CARLSBAD. N. MEX. .

LOCATION. In SE. M sec. 6, T. 22 S., R. 27 E., at Green Street Bridge in Carlsbad, 
Eddy County, 300 feet downstream from Atchison, Topeka & Santa Fe 
Railway station, 1,500 feet above mouth of Dark Canyon, and 2,000 feet 
below Hagerman dam.

DRAINAGE AKEA. ;Not measured.
RECORDS AVAILABLE. May 28, 1903, to March 31, 1908; May 13, 1914, to 

September 30, 1922.
GAGE. Stevens eight-day water-stage recorder, attached to downstream end of 

middle bridge pier, installed June 1, 1920j inspected by J. R. Yates. Gage 
used from May 28, 1903, to October, 1904, was inclined staff gage at the 
present site. From October, 1904, to March 31, 1908, vertical staff gage at 
the same site used, and from May 18, 1914, to June 1, 1920, gage was vertical 
staff, attached to upstream side of middle pier of bridge.

DISCHARGE MEASUREMENTS. Made from bridge or by wading.
CHANNEL AND CONTKOL. Bed composed of gravel and rock; but considerable 

changes have taken place, due to sand deposits. Banks of medium height; 
not .subject to overflow. Location of control not known.

EXTREMES OP DISCHARGE. Maximum stage during year from water-stage recorder, 
1.60 feet at 6.30 p. m. October 14 (discharge, 590 second-feet); minimum 
stage, 0.57 foot at 7 p. m. August 22 (discharge, 73 second-feet).

1903-1908; 1914-1922: Maximum stage recorded, about 21.0 feet August 
7, 1916 (discharge, 85,700 second-feet 5); minimum discharge, 30 second-feet 
September 30, 1918.

ICE. None reported.
DIVERSIONS. Large quantities of water are stored a few miles above station at 

Lakes McMillan and Avalon by the United States Bureau of Reclamation 
for irrigating land near Carlsbad. Water is also diverted for irrigation in 
valleys adjacent to river above Lake McMillan. Capacity of storage 
reservoirs in connection with the Carlsbad project, 58,500 acre-feet. Con­ 
siderable water seeps into the river between the .storage reservoirs and the 
gaging station, the quantity depending on the amount being used for irriga-, 
tion between the two points.

Discharge at Avalon dam; reported by engineers of the United States Bureau of Reclamation.
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REGULATION.   Flow at this point completely controlled' by storage reservoirs 
of the Carlsbad project, except during extreme floods.

ACCUBACY.   Stage-discharge relation permanent. Rating curve fairly well 
defined for all stages. Operation of water-stage recorder satisfactory. 
Daily discharge ascertained by applying to rating table mean daily gage 
height obtained from recorder graph by inspection or by use of planimeter, 
except as noted in footnote to daily-discharge table. Records good.

COOPERATION.   Gage-height record and discharge measurements furnished by 
United States Bureau of Reclamation.

Discharge measurements of Pecos River at Carlsbad, N. Mex., during the year
ending Sept. SO,

[Made by J. R. Yatesl

Date

Nov. 16 ________ . .......

Feb. 1.   ...... .   __ ......
Mar. 23 _ ...

Gage 
height

Fed   
0.88
.69

1.10
.66

Dis­ 
charge

See.-fl.
157
92

260
86.5

Date

June 13...... .................

Sept. 16 __  .......... ...

Gage 
height

Feet 
0.70
.74
.66

Dis­ 
charge

See.-ft. 
99

118
96

Daily discharge, in second-feet, of Pecos River at Carlsbad, N. Mex., for the year
ending Sept. 30,

Day

1.. __ .......
2..... ._.  __
3  .....  _
4... _ ........
5... __ .... ...

6... _ .  .....
7. _ ..........
8..............
9..............
10..............

11 _____ ' ....
12..............
13  ...........
14..............
15. .............

16     .
17. _ ..........
18.....    ..
19..  .........
20...... :...
21....:.-.......
22. _ ..... __ .
23..............
24..............
25  i....   .

26... ...........
27. _ ..........
28  ...........
29..............
30      
31..............

Oct.

103
123
116
119
119

110
116
133
133
113

95
141
125
185
172
'116
148
164
156
123

168
177
116
164
160

168
164
160
152
148
148

Nov.

148
156
148
145
145

152
156
152
152
148

152
148
148
148
148

152
156
156
15,6
145

148
172
164
164
177

168
152
152
152
152

Dec.

156
156
160
166
160

181
203
203
203
177

177
177
181
177
177

190
212
209
206
203

199
186
186
181
186

181
168
172
172
172
172

Jan.

186
190
178
117
97

113
85
85
87
90

90
87
87
90
92

90
92
95
90
92

90
215
231
241
271

260
260
265
265-
265
265

F«b.

260
260
260
260
255

250
255
255
255
260

260
250
250
250
250

255
255
250
250
246

186
149
100
95
Q*

92
95
87

Mar.

87
90
90
95
90

90
90
90
90
87

90
90
92
90
92

92
92
87
92
97

85
95
87
95
95

90
92
97
95
95
92

Apr.

97
97
100
100
100

100
97
97
92
85

87
90
90
87
92

92
85
90
90
90

90
107
158
126
133.

123
107
107
100
100

May

100
100
100
157
332

292
182
113
103
103

100
100
100
97
100

100
100
97
95
97

$97
100
97
97

100
103
100
107
107
107

June

110
103
103
103
107

103
103
103
103
100

100
107
100
100~ 97

97
95
90
95
92

,95
95
95
95
92

97
95
96
95
100

Jnly

107
107
103
100
110

100
100
107
100
107

103
107
110
107
103

103
107
107
107
113

113
HO
100
110
110

110
113
110
113
103
107

Aug.'

103
103
103
103
103

107
110
110
110
107

110
107
103
IW
107

107
107
103
107
100

107
* 100

107
100
107

107
100
ioa
107
107
107

Sept.

107
103
107
107
107

103
110
103
103
100

103
100
100
100
100

07
93
97
Q7
95

92
95
92
92
Q9

90
90
87

',87
87

NOTE. Gage heights applied to rating table for fractional parts of a day Oct. 12-14, Jan. 3,4,22,25, Feb. 
22. Apr. 23, 24, May 4, and 7. No record and discharge interpolated Nov. 13, 14, and Dee. IS, and 19. 
Discharge partly estimated, owing to incomplete recerd, O6t. 29, Nov. 15, 27, Dec. 20, Apr. 9, May 14, 
June 11, July 30, and Aug. 6..
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Monthly discharge of Pecos River at Carlsbad, N. Mex., for the year ending Sept. 80,

Month

October ___________________________
November- _________________________
December _____________ __________ _

April........ ............................. ................

June .
July......................................................

Discharge in second-feet

Maximum

185 
177 
212 
271 
260 
97 

158 
332 
110 
113 
110 
110

332

Minimum

95
145 

, 166 
85 
87 

  85 
85 
95 
90 

100 
100 
87

85

Mean

140
154 
182 
154 
214 
91.3 

100 
119 

' 98.8 
107 
106 
97.8

130

Run-off in 
acre-feet

8,610 
9,160 

11,200 
9,470 

11,900 
5,610 
5,950 
7,320 
5,880 
6,580 
6,520 
5,820

94,000

PECOS RIVER NEAR MALAGA, ft. MEX.

LOCATION. In sec. 18 or 19, T. 24 S., R. 29 E., 3J^ miles southeast of Malaga, 
Eddy County, and 4J4, miles below mouth of Black River.

DRAINAGE ABBA. Not measured.
RECORDS AVAILABLE. May 1, 1920, to September 30, 1922.
GAGE. Stevens seven-day water-stage recorder installed on right bank with 

staff gage attached to still well; inspected by W. F. Gerlach.
DISCHARGE MEASUREMENTS. Made from cable or by wading near gage.
CHANNEL AND CONTROL. Bed composed of solid rock covered with sand; shifts. 

Right bank solid rock and steep. Left bank sand and high. Control is 
rock ledge overlain by sand, 500 feet below gage; shifts.

EXTREMES OF DISCHARGE. Maximum stage during year from water-stage 
recorder, 7.0 feet at 2 a. m. April 25 (discharge, 1,790 second-feet); minimum 
stage, 3.40 feet at 6 p. m. June 25 (discharge, 53 second-feet, determined 
from extension of rating curve and subject to error).

1920-1922: Maximum stage from water-stage recorder, 12.85 feet at,l 
a. m. June 8 (discharge, 22,000 second-feet, determined from extension of 

. curve and subject to error); minimum stage that of June 25, 1922.
In September, 1919, the river reached a stage of 26.4 feet (discharge not 

determined.)
ICE. None reported.
DiVERSioNs.r The Carlsbad project of the United States Bureau of Reclama­ 

tion, with reservoirs of a capacity of 58,500 acre-feet, diverts a large part of 
the natural run-off above Carlsbad, N. Mex. During the season of irriga­ 
tion considerable water is returned to the stream by seepage from lands in 
the vicinity of Carlsbad. In addition to the water used by the Carlsbad 
project, some diversions are made for irrigation in the basin above the 
storage reservoirs of the Carlsbad project.

REGULATION. The operation of the water-power plant of 300 horsepower 
capacity above station, just below Carlsbad, N. Mex., owned and operated 
by Carlsbad Electric Light & Power Co., does not materially regulate flow 
at gage. The flow is, however, regulated to a large extent by waters stored 
in the reservoirs of the Carlsbad project. In the season of irrigation the 
effect of the regulation is decreased by return seepage waters, but during the 
winter the flow depends on water released at the reservoirs.
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ACCTTBACT. Stage-discharge relation not permanent. Two rating curves used. 
One used from October 1 to December 31 is well defined from 140 to 300 
second-feet, and one used from January 1 to September 30 is well defined 
from 100 tp 400 second-feet; both curves extended parallel! to previous 

  curves to cover range of stage. * Operation of water-stage recorder satis­ 
factory. Daily discharge determined by applying to rating table mean 
daily gage height obtained from recorder graph by inspection, by planim- 
eter, or by averaging gage heights for fractional parts of a day, except &s 
noted in footnote to daily-discharge table. Records good.

COOPEBATION. Daily-discharge record furnished by United States Bureau of 
Reclamation.

Discharge measurements of Pecos River near Malaga, N. Mex., during the year
ending Sept. SO, 192®

Date

Oct. 17
Nov. S
Dec. 9
Jan. 4
Feb. I

Made by 

Yates and Bobbins.....
J.R. Yates _ .... __ .
  ..do...        
 ..do...  .-._  .

Gage 
height

Feet 
4.05
4.12
4.15
4.05
4.18

Dis­ 
charge

See.-ft. 
268
309
312
242
319

Date

May 10

Made by 

J. E. Yates..._.._......
   do............    
.   do  _    .... ..
.::..do............ ......

Gage 
height

Feet 
3.90
3.90
3.65
3.62
3. SI

Dis­ 
charge

Sec.-ft. 
198
219
129
117
184

Daily discharge, in second-feet, 'of Pecos River near Malaga, N. Mex., for the year
ending Sept. SO,

Day

I...       _
2....... ._.. 
3....  .......
4. _ ..... .....
6-...-.. ........

ft..............
7..............
8... _ , _ ....
9   .   .,
10      

ii. _ ..........
12 _ ...........
13..............
14..............
15..............

16       .
17..............
18......... __
19  ...... , 
20......... .....

21  .   . 
22...... ..... .
23....  ,   
24..............
25..............

26..............
27... ...........
28..............
2ft. ...... ..
30... ...........
31..............

Oct.

201
205'225

257
269

269
269
245
285
289

281
245
,281
245
269

269
269
289
313
305

289
273
289
257
273

298
305
273
,297
301
309

Nov.

321
329
333
341
317

289
313
321
329
^321

333
349
349
357
374

333
277
265
267
265

, 253
253
253-
269
265

265
277
281
289
297

Dec.

297
293
297
293
297

283
273
249
301
329

301
305
305
305
305

305
329
337
341
341

329
325
313
293
297

305
301
301
301
301
301

Jan.

292
308
308
252
224

296
224
154
162
147

162
169
169
224
224

224
200
173
120
176

165
180
240
304
308

340
332
324
312
212
320

Feb.

  316
332
332
324
320

320
324
324
324
316

312
304
300
300
292

300
304
304
300
9Qft

264
248
276
232
200

184
1Q9
216

Mar.

228
208
188
184
208

232
196
196
204
220

18S
1SS
200
200
192

208
208
994
*>1ft

173

169
169
A/y\

200
162

208
919

165
lAfl
117
lio

Apr.

113
104
89

9,4/1
212

192
180
143

9s

m
'

110
107
98
75

89
89
98
101
05

147
OQO

208
680

725
O7fl

276
389
344

May

480
333
323
244
344

447
380
9.an
256
224

IQfi
204
192
240
320

296
272
260
OKO

9.-4ft

228
173
1Q4

IftA
147

136
143
158
120
150
165

June

212
700
320
276

, 316

280
236
220
200
200

184
147
560
296
208

188
196
143

123

123
120
143
147
75

in A
110
154
110
110

July

133
169
248
192
150 '

143
150
560
9jlS
204

1S8
169
196
165
154

154
162
192
192
192

192
150
117
123

123
117
117
113
113
113

Aug.

117
117
117
117
117

130
123
133
120
117

110
117
133.
126
127

133
154
133
123
133

133
150
150
136
133

133
133
107
107
117
133

Sept.

133
117
120
126
130

127
126
127
143
143

147
18S
180
180
180

178
184
136
204204*

180
180
180
184
126

140
154
169
176
169

NOTE. Indirect method for shifting control used Oct. 1 to Apr. 24 and Sept. 21-30. Discharge for 
Apr. 25,26, 27, May 1, 2, 3, June 2,13, an i July 8 determined by applying to rating table gage heights 
for fractional p*rts of a day.



98 fcUBFACE WATEB, SUPPLY, 1922, PART VIII

Monthly discharge of Pecos River near Malaga, N. Mex., for the year ending Sept.

Month

November ______________________ . __

March
April....................................................
May
June ____________________________
July... ... .    ................. ...........-....

September _________________________

The year _______________________

Discharge in second-feet

Maximum

313 
374 
341 
340 
332 
232 
725 
480 
700 
560 
154, 
204

725

Minimum

201 
253 
249 
120 
184 
110 

. 75 
120 
75 

118 
107 
117

75

Mean

272 
302 
305 
237 
288 
191 
199 
244 
211 
175 
127 
158

225

Run-off in 
acre-fee.t

16,700 
18,000 
18,800 
14,600 
16,000 
11,700 
11,800 
15,000 
12,600 
10,800 
7,79& 
9,370

163,000

PECOS BX7EB NEAR A3GELES, TEX.

LOCATION. In T. 26 S., R. 29 E., just below Pecos Valley Railroad bridge cross­ 
ing Delaware Creek at its mouth, 2 miles north of New Mexico-Texas State 
line, 2^i miles southeast of Red Bluff, Eddy County, N. Mex., and 8H miles 
northwest of Angeles, Reeves County, Tex.

DRAINAGE ABEA. 'Not measured.
RECORDS AVAILABLE. May 27, 1914, to September 3(f, 1922.
GAGE. Stevens continuous, water-stage recorder, at first outcropping of rock oa 

right bank about 600 feet below railroad bridge and mouth of Delaware 
Creek; inspected by United States Geological Survey engineers.

DISCHARGE MEASUREMENTS. Made by wading or from cable half a mile down­ 
stream.

CHANNEL AND CONTROL. Bed and banks composed of sand, gravel, and rock; 
banks not subject to overflow. Control formed by a series of rapids 200 feet 
below gage; shifts.

EXTREMES OP DISCHARGE. Maximum stage during year from water-stage re­ 
corder, 5.62 feet at 11.30 a. m. April 25 (discharge, 9,200 second-feet, deter­ 
mined from extension of rating curve and subject to slight error); minimum 
stage, 0.01 foot 10 a. m. to 4 p. m. June 26 (discharge, 97 second-feet, deter­ 
mined from extension of rating curve and subject to slight error).

1914-1922: Maximum stage recorded, 21.5 feet at 10 a. m. August 8, 1916, 
measured by leveling from flood marks (discharge not determined); mini­ 
mum discharge, 80 second-feet February 27, 1919.

ICE. Stage-discharge relation not seriously affected by ice.; open channel rating 
assumed applicable.

DIVERSIONS. The Carlsbad project of the United States Bureau of Reclamation, 
the reservoirs of which have a total capacity of 58,500 acre-feet, diverts a 
large part of the natural run-off above Carlsbad, N. Mex* During the season 
of irrigation, considerable water is returned to the stream by seepage from 
lands near Carlsbad. In addition to the water used by the Carlsbad project, 
some diversions are made for irrigation in the basin above the storage reser­ 
voir of the Carlsbad project.

REGULATION. The operation of a water-power plant of 300 horsepower capacity 
above station, just below Carlsbad, N. Mex., owned and operated by Carls­ 
bad Electric Light & Power Co., docs not materially regulate flow at gage. 
The flow is, however, regulated to a large extent by water stored in the 
reservoirs of the Carlsbad project. In the season of irrigation, the effect of 
the regulation is decreased by return seepage water, but during the winter 
the flow depends on water released at the reservoirs.
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ACCURACY. Stage-discharge relation not permanent. Bating curve well denned 
for all stages. Operation of water-stage recorder not satisfactory. Mean 
daily gage height obtained from recorder chart by inspection or by use of 
planimeter. Daily discharge ascertained by indirect method for shifting 
control, or as noted in footnote to daily-discharge table. Records fair.

Discharge measurements of Pecos River near Angeles, Tex., during the year ending
Sept. 30, 1922

Date

Oct. 17
Nov. 15

Jan. 17
Feb. 4

23

Apr. 12

Made by  

R. G.West..   ... ..
... ..do.. ...............
   do... ..... .........
.... .do.         
... ..do...  ....... ....
  do.. .    
  do....   ,..- 

&
Feet 
0.39
.57
.41
.37
.50
.41
.27
.18

Dis­ 
charge

Sec.-ft. 
260
363
252

. 224
287
259

149

Date

May 29

July 5
25

Aug. 11
Sept. 15

28

Made by  

R. G.West...    ...
  ..do........ ... ......
  do.    .  
... ..do....     ....
..... do....   .......
.....do....  .....   .
.   do--.  .*     

Gage
height

Feet 
0.21
.15
.23
.12
.09
.22

9fl

Dis­ 
charge

Sec.-ft. 
147
134
161
121
121
159
164

Daily discharge, in second-feet, of Pecos River near Angeles, Tex., for the year ending
Sept. SO, 19SS

Day

i ______
2. ________
3..............
4 ______ .
5... __ ......

6... ___ .....
7..............
8-\       
9 .  .......
10 --  -..

11... ...........
12 _.   _____.
13 ____ .......
14..............
15..  .........

16...... ........
17... _ ..... ...
18..............
19..  .........
20..............

21..  _ . _ ..
22
23..   .......
24... _____ ..
25..... .........

26...   ..... ._
27... . ___ .
28...... ........
29 _______ .
80       
31..............

Oct.

268
262
250
304
310

317
310
292
292
304

345
286
286
280
280

286
274
274
298
310

304
292
292
280
262

280
298
286
280
274
286

Nov.

304
292
310

320

366

359
298
268

280

Dec.

280

256
244
310

324
304
310
310
304

310
304
331
338
352

352
352
331
324
304

310
324
310
298
298
298

Jan.

298
298
317
317

270

222
195
182
186

186
182
186
234
292

298
317

' 317
310
298
298

Feb.

304
304
304
292
286

286
280
298
304
304

286
292
292
286
286

286
286
292
292
292

292
256
250
244

1 200

Mar.

210

200

200
186
191
206
200

195
200
200
228
206

177
169
173
200
182

169
212
212
169
151
141

Apr.

138
148
145
182
292

222
217
195
169
169

145
151
138
138
138

125
145
148
151
151

155
268
359
244

2,310

1,120

1 480

May

,
1 480

244
222.

401
429
331
244
217

195
182
186
182
286

373
310
244
244
234

222
200
182
182
169

151
[  180

147
151
195

June

234
1,180
530
250
244

268
222
200
186
177

177
169
777
786
482

1 200

125
129
148
138

105
117
132
141
119

July

114
232
642
186
160

145
138
329
512
234

191
186
191
186
160

148
148
164
173
173

169
164
169
145
119

119
117
114
114
112
114

Aug.

117
112
112
112
112

117
125
132
132
125

122
119
125
145
138

135
132
145
135
132

145
141
148
151
145

135
135
129
112
109
114

Sept.

122
119
122
122
119

122
125
122
151
145

135
132
155
148
151

148
141
148
135
173

164
155
155
160
160

125
138
148
151
159

MOTE. Record incomplete and braced figures show estimated mean for periods included. Record 
incomplete and discharge partly estimated Nov. 15, Dec. 8, Jan. 17, Mar. 10, Apr. 26, May 4,26. Discharge 
from staff gage readings May 29 to June 2. Mean daily discharge determined by applying to rating table 
gage heights lor fractional parts of a day on Apr. 22, 25, June 13, July 2, 8, and 9.
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Monthly discharge of Pecos River near Angeles, Te®., for the- year ending Sept.
SO, 1922

Month

November... ________________________

J\Ay......... ............................................
August _ ... .  

The year _________ , ____________

Discharge in second-feet

Maximum

345

352 
317 
304

2,310

1,180 
642 
151 
173

2,310

Minimum

250

244 
182

141 
125 
147 
105 
112 
109 
119

105

Mean

289 
303 
305 
264 
275 
105 
323 
256 
275 
189 
129 
142

245

Ban-off in 
acre-feet

17,800 
18,000 
18,800 
16,200 
15,300 
12,000 

, 19,200 
15,700 
16,400 
11,600 
7,930 
8,450

177,000

PECOS RIVER NEAR PORTERVIILE, TEX.

LOCATION. At highway bridge on Pecos-Porterville road, half a mile east of 
Arno station on Atchison, Topeka & Santa Fe Railway, 2 miles west of 
Porterville, Loving County, and 20 miles north of Pecos.

DRAINAGE AREA. Not measured. ,
RECORDS AVAILABLE. February 1 to September 30, 1922.
GAGE. Chain gage attached to downstream side of highway bridge; read by 

Tom Wright,
DISCHARGE MEASUREMENTS. Made from bridge or by wading near bridge.
CHANNEL AND CONTROL. Composed of silt, sand, and gravel; shifts.
EXTREMES OF DISCHARGE. Maximum stage recorded during period February 

1 to September 30, 5.80 feet at 10.10 a. m. April 26 (discharge, 1,660 second- 
feet); minimum stage, 1.35 feet August 31 to September 2 (discharge, 82 
second-feet).

ICE. Stage-discharge relation not affected by ice.
DIVERSIONS. The Carlsbad project of the United States Bureau of Reclamation, 

the reservoirs of which have a total capacity of 58,500 acre-feet, diverts a large 
part of the natural run-off above Carlsbad, N. Mex. During the season of 
irrigation considerable water is returned to the stream by seepage from 
lands near Carlsbad. In addition to the water used by the Carlsbad pro­ 
ject, some diversions are made for irrigation in the basin above the storage 
reservoir of the Carlsbad project.

REGULATION. The operation of a water-power plant of 300 horsepower capacity 
above station, just below Carlsbad, N. Mex., owned and operated by Carls­ 
bad Electric Light & Power Co., does not materially regulate flow at gage. 
The flow is, however, regulated to a large extent by waters stored in the 
reservoirs of the Carlsbad project. In the season of irrigation, the effeet 
of the regulation is decreased by return seepage waters, but during the 
winter, the flow depends on water released at the reservoirs.

ACCURACY. Stage-discharge relation not permanent. Rating curve well defined 
for all stages. Gage read to hundredths once daily. Daily discharge 
determined by indirect method for shifting control, except as noted in 
footnote to daily-discharge table. Records good.
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Discharge measurements of Pecos River near Porterville, Tex., during the period
Feb. 1 to Sept. 80, 1922

[Made by R. O. West]

Date

Feb. 2.........
24.........

Mar. 24 ___ ..
Apt. 11.........

25.........
26 _ . _ ..

Gage

Pea 
2.88
2.66
2.21
2.06
2.50
5.32

Dis­ 
charge

Sec.-ft. 
314
237
161
136
229

1,390

Date

May 18..... .

24.........
25     
26    

July 12.. __ ..

Gage 
height

Feet 
2.67
2.60
1.80
1.81
1.95
2.11

Dis­ 
charge

Sec.-ft. 
305
242
108
113
137
181

Date

28    
Sept. 13 __  

27........

Qage

FeO, 
1.56
1.65
1.70
1.72

Dis- 
charge
i

Sec.-ft. 
94.8

121
122
132

Daily discharge, in second-feet, of Pecos River near Portervitte, Tex., for the period
Feb. 1 to Sept. SO, 1922

Day

1 ___ ..
2 _____ . .
3...    ......_...    _..._....
4..   _____ , _ . ____ . ___
5.. _ ....... ______ ..... ........
6 ____ ..
7 ____ .. _________ ...... __ ..
8       ........... ..............
O

10.     ............................
11...... __________ . ......
12.     ___    __.___      
13..           _...     
14......  ...........................
15 ___  .. . ______ . ..........
18    .....-....... .. .......
17   -  .      ._      
18.  . _ .... _______ . ___  
19- __ . _ ....I __ .. ...............
20...   .............................
21....................................
22   ...............................
23. __ . _ . _ .... __________ .
24....................................
25....................................
26   ................. ...............
27 _ . _ .... __ ... ___ ............
28....................................
29  .................................
30.   ..............................
31  .................................

Feb.

300
300
300
314
300
287
287
314
314
314
300
300
300
262
262
274
274
287
Oflfi

274
274
274
274
240

240
219
219
"*

Mar.

219
180
240
209
186
164
189
189
189

172
172
172
172
ISfl

180
180
180
184
189
189
180
180
157
164
164
164
157
ion

180
143

Apr.

143
136
130
130
180
200
209
164
154
143
143
157
136
130
124
124
124
124
124
124
130
130
228
327
229

1 1AA

1,560
530
327
230

May

356
420
437
342
287
219
224
229
229
229
219
157
iftd
176
189
189
420
314
300
229
219
209
20&
164
150
150
180
221
262
219
229

June

219
219

1,030
600
300
240
240
229
229
209
204
199
199
209
372
2r2
:(V
230
199
164
124
103
98
96
108
136

* 11Q
<U
rte
143

July

157
168
180
262
209
180
150
114
310
387
240
180
274
199
172
161
150
150
130
143
150
136
136
136
136
124
90
90
on
86
82

Aug.

82
82
94
94
90
96
103
114
103
108
103
103
100,
98-
98
94
94
94
98
98
98
103
108
108
108
119
116
114

' 108
1 108
108

Sept.

114
108
108
108
114
108
108
108
180
168
157
143
130
130
130
136
133
130
130
104
150
164
143
143
143
136
130
130
124
124

NOTE. No record and discharge estimated Apr. 23,30, June 4, and July 9. Discharge partly estimated, 
owing to uncertainty of gage heights Sept. 16 and 18-21. No record and discharge interpolated Feb. 5, 
12, 19, 26, Mar. 5,12, 19, 26, Apr. 2, 9,16, 23, May 7, 14, 21, 28, June 4, 11, 18, July 2,16, 23, 30, Aug. 6,13, 
20,27, Sept. 3,10,17, and 24.

Monthly discharge of Pecos River near Portervitte, Tex., for the period Feb. 1 to
Sept. SO,

Month

February. __ >v. _______________ * ...........
March.... ...............................................
April........          .....          
May.........................................  .........
June...... __ .
July..............................................:.......
September. __________________ - _ , .......

The period ________________ ..........

Discharge in second-feet

Maximum

314
240 

1,560 
437 

1,030 
387 
119 
180

Minimum

219 
143 
124 
150 
94 
82 
82 

108

Mean

280 
ISO 
272 
243 
231 
167, 
101 
133

Boo-off in 
acre-feet

15,600 
11,100 
16,200 
14,900 
13,700 
10,300 
6,210 
7,910

95,900

101120 25t WSP 548  8
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PECOS RIVER ABOVE BARSTOW, TEX.

LOCATION 400 feet below dam and diversion of Barstow canal (Ward County 
Irrigation District No. 1), 4 miles below former location, and 10 miles north­ 
west of Barstow, Ward County, Tex.

DBAINAGB AKEA. Not measured.
RECORDS AVAILABLE. February 1, 1916, to May '11, 1921, and March 22 to- 

September 30, 1922.
GAGE. Gurley eight-day water-stage recorder on left bank; attended by R. G. 

Hamilton or United States Geological Survey engineers. From February 
1, 1916, to May 11, 1921, gage was Stevens continuous water-stage recorder, 
located 4 miles upstream. Relation between gages not known.

DISCHARGE MEASTTBEMENTS. Measurements made by wading, from cable near 
gage, or from Texas Pacific Railroad bridge near Pecos.

CHANNEL AND CONTROL. Channel straight for several hundred feet above and 
below station. Bed composed of rock; permanent. Banks of silt and sand, 
clean, steep. Left bank is high and not subject to overflow. Right bank 
high and subject to overflow at extremely high stages. Low-water control 
is rock ledge, 150 feet below gage; permanent. Point of zero flow about 
1.3 feet.

EXTREMES OF DISCHARGE. Maximum stage recorded during year from water- 
stage recorder, 7.90 feet at 9 a. m. April 26 (discharge, 1,900 second-feet, 
determined from extension of rating curve and subject to error); minimum 
stage, 1.40 feet August 27 to September 4 (discharge, 0.30 second-feet, due 
to regulation just above present location).

1915-1922: Maximum stage from water-stage recorder, 12.1 feet (by 
datum of former location) at 6 a. m. August 10, 1916 (discharge not deter­ 
mined) ; minimum stage, that of August 27 to September 4, 1922.

ICE. None reported.
DIVERSION. In addition to water diverted in New Mexico by the Carlsbad 

project, the three principal diversions in Texas are the Farmers Independent, 
Cedar vale (formerly Biggs), and Barstow canals. Small amount diverted 
by Boxley and Porterville irrigation systems. According to records of the 
Board of Water Engineers for the State of Texas, these projects have declared 
a total of 17,500 acres irrigated.

REGULATION. Flow during low and medium stages regulated by storage reservoir 
on Carlsbad project in New Mexico and by diversion dams in Texas. Flood 
flow partly regulated by reservoirs on Carlsbad project.

ACCUBACY. Stage-discharge relation permanent for the period. Rating curve 
well defined from 0 to 200 second-feet and 1 extended above. Operation of 
water-stage recorder not satisfactory. Daily discharge determined by 
applying to rating table mean daily gage height obtained from recorder 
graph by inspection or by use of planimeter, except as noted in footnote to 
daily-discharge table. Records fair.

Discharge measurements of Pecos River above Barstow, Tex., during the year ending
Sept. 30, 1922

Date

Oct. 19
Nov. 30
Mar. 25
Apr. 1

Made by 

B. G. West  ...... ....
do ..

.....do............ ..

.. do.................

a
Feet 
 2.66

1.83
1.66
3.08

Dis­ 
charge

See.-ft. 
97.3
on G

4.2
1.1

212

Date  

July 24
Aug. 25

Made by 

. do-.      

.... .do-  .....   ... .
  do..       
   do..    _..   .

Gage 
height

Feet 
3.08
1.53
1.52

- 1.40
1.47

Dis­ 
charge

ftec-fl, 
213

.8

.5
».3
.5

  Gage at new location. . Estimated
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Daily discharget in second-feeL of Pecos River above Barstow, Tex., for the period
Mar. 22 to Sept. SO, 1922

\. ....... ............................. ... ....
z.. ..........................................
^.. ..........................................
4....  ............... _ ........ _ ........
5 __   ____.._ _ ................... ..

6... ...... ............ __ ..... _ ..........
7............................................
8--                        ...  
9... ................................... ......
10-..  .-....... ...__.-__._.....   

11.-....  _ ....... __ .............. ......
12 __                      
13---...              .     
14 _ .     ..               
15-.   .................. _ ................

16.1..   .  ._          ..    
17........ ....................................
18...... _                        
19....  ......... __ ......... _ ............
20_-           .............    .

21 __ ....... __ ....    . _ . ___ ... _   
22
23............................................
24...... ____   . ...... _ ........  .
25.... ..... .............. _ . _ ...... __ ....

26.. ___ ..  ........... . _ ............
27.................    ......................
28  .      ................         .
29......  ...................................
30..     ...... .      .   .     
31............................................

Mar.

5.1
5.1'5.1
5.1

5.1
4.1
1.7
1.3
1.2
1.2

Apr.

1.3
2.3
2.6
3.4
3.0

3.0
3.0
3.0
2.8
3.2

2.8
2.8
2.3
1.9
2.3

2.3
3.4
4.1
3.2
2.1

2.3
2.6
3.6

185
131

973
767
649
330
255

May

227
240

  365
183
174

115
37

102
73
35

28
24
23
99
92

77
106
158

55
20

31
22
15
3.2
2.6

2.1
3.0
3.2
3.0

89
20

June

60
l.S

298
331
149

119
64
72

  47
3.4

5.0

110
84

10

1.5

1.0

.7

.7

.8

.8

July

0.9

1.0

1.5
1.3
1.3

41

1.3
1.1
1.1
1.2
1.2

1.0
.9
.9
.9
.8

.8

.9

.8

.7

.7

.7

.7

.7

.7

.7

.7

Aug.

0.7
.7
.7
.7
.7

.7

.7

.7

.7

.7

.7

.7

.7

.7

.6

.4

.4

.5

.6

.7

.7

.5

.4

.4

.3

.3

.3

.3

.3

.3

.3

Sept.

0.3
.3
.3
.3
.4

.4

.5

.5

.5
1.0

1.0
1.0
.9
.9
.9

.9

.9

.9

.9

.9

4.6
1.9
1.0
.4
.6

1.0
3.0
2.1
1.4
1.4

NOTE. Discharge partly estimated, owing to incomplete record, Mar. 24-27, 28 to Apr. 8,15, 22, May 6. 
14-27, 25, 26, June 2,10,17,27. July 7, 22-24, Aug. 17-20, Aug. 27 to Sept. 3, and Sept. 21-23. No record and 
discharge estimated June 11-16,19-23, 25,26, July 2-6, Sept. 21, and 22. Discharge determined by applying 
to rating table, gage heights for fractional p^rts of a day Apr. 24-26, May 4, 5, 7-10, 17-23, May 30 to June 
1, 3-9, and July 10.

Monthly discharge of Pecos River above Barstow, Tex., for the period March 22 to
Sept. 30, 1922

Month1 ,

March 22-31 .... _ . _ . _ ; _ ....... _ ................
April....  .   ......;,.. ..    . .......
May _ . ___________ . ______________

July...                        

Discharge in second-feet

Maximum

5.L 
073 
265 
331 
41 

.7 
4.6

Minimum

1.2 
1.3 
2.1 
.7 

, .7 
.3 
.3

Mean

3.50 
108
75.1 
47.5 
2.24 
.55 

1.04

Kun-off in 
acre-feet

69.4 
6,430 
4,620 
2,830 

138 
33.8 
61.9

14,200
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PECOS RIVER NEAR GRANDFAIJS, TEX.

LOCATION. At site of old highway bridge where Grandfalls-Fort Stockton road 
formerly crossed Pecos River, 1J^ miles upstream from present Grandfalls- 
Fort Stockton road crossing at Iron Bridge, 2 miles below diversion dam for 
the low-line (silt-line) canal of Imperial Irrigation Co., 3 miles south of 
Grandfalls, Ward County, 4J^ miles, above diversion dam of Zimmerman 
project, and 21 miles south of Monahans.

DRAINAGE AKEA. Not measured.
RECORDS AVAILABLE. November 6, 1915, to September 30, 1922. Records 

were taken at Iron Bridge, IJ^s miles downstream, from November 6,1915, to 
August 3, 1917. Discharge at both points believed to be the same.

GAGE. Stevens water-stage recorder installed August 9, 1917, on downstream 
side of old bridge pier near left waters edge; inspected by A. J. Adcock, and 
an engineer from the United States Geological Survey office. Prior to 
August 3, 1917, a Stevens water-stage recorder at Iron Bridge. Backwater 
from Zimmerman dam compelled the relocation of the station.

DISCHARGE MEASUREMENTS. Made by wading near gage, from cable 50 feet 
above gage, or, during extremely high stages, at Iron Bridge.

CHANNEL AND CONTROL. Bed of stream clean, smooth, solid roek, and perma­ 
nent, except small deposits of sand and gravel. Channel straight for 100 feet 
above and below station. One channel below gage height of 8 feet; above 
this stage, both banks, which are dirt and wooded, subject to overflow. 
Rock ledge extending diagonally across stream just below gage serves as low- 
water control.

EXTREMES OF DISCHARGE. Maximum stage during year from water-stage 
recorder, 3.55 feet at 12.15 p. m. April 27 (discharge, 1,310 second-feet); 
minimum stage, 0.30 foot at 7 p. m. March 17 (discharge, 2.0 second-feet).

1915-1922: Maximum stage from water-stage recorder, 9.6 feet from 
2 to 6 a. m. September 25, 1919 (discharge, 13,000 second-feet). Minimum 
discharge less than 0.7 second-foot April 17, 1916.

ICE. None reported.
DIVERSIONS. Station is 2 miles below diversion of low-line (silt-line) canal of 

the Imperial Irrigation Co., 18J^ miles below diversion for the Imperial 
reservoir (17,000 acre-feet capacity), 25 J^ miles below diversion for Ward 
County Water Improvement District No. 2 (of which the old Grandfalls 
project is a part), and 4J^ miles above diversion for Zimmerman project. 
Available data show that tracts aggregating approximately 143,000 acres 
are irrigable between station and lower limits of Carlsbad project of the 
United States Bureau of Reclamation. Records of the Board of Water Engi­ 
neers for the State of Texas show total number of acres declared irrigated in 
Texas above station to be1 about 58,000. The effect of diversion is some­ 
what counterbalanced by water returned to stream by seepage. The only 
diversion of importance below the station is that for the Zimmerman project 
which has declared an irrigated area of 2,005 acres.

REGULATION. Slight regulatory effect caused by operation of storage reservoirs 
on Carlsbad project.

ACCURACY. Stage-discharge relation permanent for the year. Rating curve well 
defined from 2 to 15,000 second feet. Operation of water-stage recorder not 
satisfactory. Daily discharge determined by applying to rating table mean 
daily gage heights obtained from recorder graph by inspection or by use of 
planimeter, except as noted in footnote to daily-discharge table. Records 
fair.
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Discharge measurements of Pecos River near Grand falls, Tex.,
ending Sept. SO,

105

the yew

Date
 

Oct. 12
27

Dee. 7
Jan. 16
Apr. 4

Made by 

D. A. Dudley . ........
E.G. West _ . ........

... ..do  ..... ... ...  

.....do   ....... ......

Gage 
height

Feet 
0.78
.75

1.28
.48
.38

Dis­ 
charge

See -ft. 
49 *
41.4

166
8.4
3.8

Dati

Apr'. 28
June 20
July 11
Aug. 18
Sept. 21

Made by 

E.G. West   .........
.....do-.....  .........
.....do .................
__ .do... ___ ........
 ..do    .  

£»
Fed 
2.28
.98
.50
.62
.48

Dis­ 
charge

Sec.-ft. 
602
84.8
11.0
23.0
10.5

Daily discharge, in second-feet, of Pecos River near Grandfatts, Tex.t for the year
ending Sept. SO, 1922

Day

!..  __ _ 
2 ____ ...
3.  .......
4 . _ . _
5 .. __ ..

6..  __ ..
7...  .....
8.  .......
9 __

10...........

11 ...........
12..... ......
13     
14...........
IS...........

16.... . ...
17.. .......
18 ...........
19..  .....
20...........

2L. ____ ..
22      
23
9.4
25.... _ . ...

26.-    ..
27   ,....
28.... _ ....
29...........
80...........
31-.     

Oct.

26
30
37

44
49
48
49
58

58
48
48
51
68

4942'

41
41
39

48
51
53
55
58

Dec.

156
88
77

Jan.

9.0

8.0
8.0
8.9

30
14
8.5

Feb.

6.5
6.5
6.0
7.0
7.0

4.7
4.4
4.4
4.4
4.4

4.4
4.1
4.4
4.7

 4.7'

4.4
4.7
4.4
4.4
44

44
5.0
3.8
4.1
41

4.1
4.1
44

Mar.

3.8
3.8

  3.8
r 3.8

3.8

3.5
3.8
3.2
3.8
2.9

3.2
2.9
3.5
2.9
2.6

2.6
3.2
3.2
2.9
3.2

2.9
3.2
7.5
3.2
41

3.5
3.8
4.1
4.1
4.4
3.8

Apr.

3.8
41
44
44
41

3.8
3.5
3.8
3.2
3.5

2.9
3.5
3.5
3.8
3.2

3.5
3.5
3.5
3.8
3.2

3.5
3.5
3.8

12
125

90
896
740
531
400

May

199
130
153
165
145

78
68

I fin/ °°
51

«4

1 m] "U
11
10
6.5

10
22
25

13
7.5
7.0

17
21

20
20
20
20
21
20

June

23
23
8.9

215
162

147
188
162
153
153

162
553
290
96
49

37
30
64

334
103

65
58
44
37
31

27
23
17
16
16

July

16
16
15
15
14

15
18
11
11
9.5

9.0
9.5
9.0
9.0
9.0

9.0
9.0
Q (1
9.0
8.5

. 17
24
20
15
13

13
15
15
31
31
26

Aug.

21
20
20
19
19

19
19
18
19
19

19
20
23
23
21

21
23
23
23
24

24
23
23
23
21

20
18
11
10
9.5
9.6

Sept.

9.5
9.5
9.0
9.0
9.0

9.0
9.0
9.0
8.5
9.0

8.5
8.5
8.0
8.5
8.5

8.5
9.0
9.0
9.0
9.0

9.0
9.5
9.5
Q ft
8.0

7.5
7.5
7.5
7.5
7.6

NOTE. N» records for periods not shown. Maximum discharge during missing period, as follows r 
Oct. 31 to Dec. 6, 357 second-feet; Dec. 10 to Jan. 15,192 second-feet; and Jan. 17-25, 27 second-feet. Dis­ 
charge partly estimated owing to incomplete record Oct. 8, Dec. 7,9, Jan. 16,26, May 10,11,15, and July 29. 
Discharge estimated May 8, 9,12-14, and 16. Qage heights for fractional parts of a day applied to rating 
table Jan. 28,30, Apr. 24-27,29, May 1,2,5-7,18-21, June 3,11-14, and 18-20.

Monthly discharge of Pecos River near Grandfalls, Tex., for the year ending Sept'

Month

October 8-30 .    ____________ . ______ ...
February.. _________________________
March. ___ .. ______________________
April...................   .............................
May. ____ ...... __ ......... .........................
June _____________________________
July . .

Discharge in second-feet

Maximum

58 
7.0 
7.5 

896 
199 
563 
31 
24 
9.5

Minimum

26 
3.8 
2.6 
2.9 
6.5 
8.9 
8.5 
9.5 
7.5

Mean

47.0 
478 
3.58 

95.9 
47.5 

110 
145 
19.5 
8.65

Run-oft in 
acre-feet

2,140 
265 
220 

5,710 
2,920 
6,550 

892 
1,200 

615

Nap. See footnote to table of daily discharge.
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PECOS BIVEB NEAR BUENA VISTA, TEX.

LOCATION. At highway bridge on Fort Stockton-Midland road, 4J^ miles east 
of Buena Vista, Pecos County.

DRAINAGE AREA. Not measured.
RECORDS AVAILABLE. December 5, 1921, to September 30, 1922.
GAGE. Stevens continuous water-stage recorder attached to left abutment at 

downstream side of bridge.
DISCHARGE MEASUREMENTS. Made from bridge or by wading near bridge.
CHANNEL AND CONTROL. Composed of silt, sand, and gravel; shifts. Banks 

are overflowed during extremely high stages.
EXTREMES OF DISCHARGE. Maximum stage during period December 5 to Sep­ 

tember 30, from water-stage recorder, 3.55 feet at 3.30 a. m. April 28 (dis­ 
charge, 914 second-feet, determined from extension of rating curve and 
subject to error); minimum stage, 0.30 foot from 3 to 7 p. m. September 
17, 4 to 8 p. m. September 18, and 2 to 6 p. m. September 28 (discharge, 
26 second-feet).

ICE. Stage-discharge relation not affected by ice.
DIVERSIONS. Station is located below all diversions. During much of time 

practically the only flow past the station is waste and seepage water from 
the irrigated area above the gage.

REGULATION. Flow regulated by storage and diversion dams in New Mexico 
and Texas.

ACCURACY? Stage-discharge relation not permanent. Rating curve well defined 
from 25 to 600 second-feet and extended above. Operation of water-stage 
recorder satisfactory, except for short breaks in records. Daily discharge 
ascertained by applying to rating table mean daily gage height, determined 
from recorder graph by inspection or by use of plaJiimeter, except as noted 
in footnote to daily-discharge table. Records good.

Discharge measurements of Pecos River near Buena Vista, Tex,, during the year
ending Sept. 80,

Date

Oct. 12
Nov. 5

Jan. 16
Feb. 18

28

Made by 

E.G. West. ...........
.....do..................

. .do
....-do..................
  do   .....  
.....do.....  ..........

at
Feet 
0.87
.88

1.35
.62
.68
.58

2.65

Dis­ 
charge

Sec.-ft.
OR

108
186
66.4
73.8
59.7

561

Date

May 16

July 10
29

Aug. 17"

21

Made by 

R.Q. West ............
.....do.........  ... ...
  do....      
.... .do.......... ... ... ..
.....do.........,.. ...
.....do... __ ...........
.....do.......   ....

sat
Feet
0.70
.84
.48
.40

3ft
.35
.34

Dis­ 
charge

Sec.-ft. 
82.1

105
46.4
38. 6
34.0
31.3
30.6
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Daily discharge, in second-feet, of Pecos River near Buena Vista, Tex., for the 
period Dec. 5, 1921, to Sept. SO,

Day

1
2...................
3..... ..............
4 ___ __ ........
5........ ...........

6- ..... __ . __ .
7...................
8...................
9-  ..............
10...................

11. _____ . ___ ..
12..................
13..... ____ . _ ...
14 .
15.  ...............

16. __ . __ .. .....
17.. ____ ...... ...
18...................
19...................
20...................

21...................
22........... __ ...
23...................
24 ____ .. ____ ..
25...................
I* 
26...................
27..  ..............
28. _______ ......
29 ..
30  ..   .   
31.. __ . ______

Dec.

169

184
186
172
119
110

104
102
110
108
122

131
126
118
119
121

108
100
102
104
106

104
93
78
77
78
77

Jan.

131
143
182
190
172

163
144
148
134
96

88
80
7177'
60

65
60
55
56
58

56
56
65
71
68

60
59
56
65
60
60

Feb.

72
65
59
55
56

55
59
68
60
55

59
54
61
75
86

72
82
82
77
99

84
74
74
77
86

90
80
90

Mar.

113
111
104
94
108

94
104
88
65
61

71
65
M.

65
72

65
71
75
63
60

63
55
56
60
64

61
59
55
68
71
63

Apr.

64
64
64
64
64

60
63
65
63
ft/t

fU
67
71
70
70

71
75
70
67
64

64
65
68
170
87

229
9fii
682
522
324

May

240
124
82
78
78

75
72
71
70
70

70
70
T)
74
78

70' 72

68
65
77

77
84
67
59
68

68
279
229
155
108
127

Jane

108
75
127

. 99
266

326
184
151
96
75

78
100
118
116
110

81
264
163
116
84

70
6*
59
56
56

51
51
50
48
56

July

56
55
60
61
56

51
56
50
46
46

43
39
48
48
47

47
46
47
42
42

39
38
38
37

. 37

38
39
38
38
39
38

Aug.

38
38
37
37
36

36
37
38
38
38

37-
37
36
36
34

34
34
34
34
34

33
30
31
31
31

31
30
30
30
30
28

Sept.

28
30
30
31
31

31
32
32
32
31

31
31
28
28
28

28
27
27
30
30

30
30
28

. 28
28

27
27
27
28
28

NOTE. Record incomplete and discharge partly estimated Dec. 5. Apr. 1-5, and Aug. 15, 17. No 
record and discharge interpolated Aug. 16. Discharge determined by applying to rating table gage 
heights for fractional parts of a day Jan. 1, Apr. 24-28, 30, May 1, 27, June 6-7, and 16. Indirect method 
for shifting control used Apr. 30 to July 1.

Monthly discharge of Pecos River near Buena- Vista, Tex., for the period Dec. 5,
1921, to Sept. SO, 1922

Month

January ______________ ... ___ . ___ ....

March
April... ........... .......... .......... ........ .  . . 

July......................... .............................
August ... .. ....

The period....    .     .... .      .

Discharge in second-feet

Maximum

186 
190 
90 

113 
682 
279 
326 

61 
38 
32

Minimum

77 
56 
54 
56 
60 
58 
48 
37 
28 
27

Mean

116 
91.5 
71.3 
73.8 

127 
96 

110 
45.3 
34.1 
29.2

Run-oft in 
inches

6,210 
5,630 
3,960 
4,540 
7,660 
5,900 
6,550 
2,790 
2,100 
1,740

47,000
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PECOS RIVER HEAR SHEFFIELD, TEX.

LOCATION. At highway bridge on Fort Stockton-Ozona road, 3% miles east 
of Sheffield, Pecos County, 41 miles west of Ozona, 60 miles downstream 
from Buena Vista, and 76 miles east of Fort Stockton.

DRAINAGE AREA. Not measured.
RECORDS AVAILABLE. October 10, 1921, to September 30, 1922.
GAGE. Chain gage attached to upstream side of bridge. Auxiliary staff gage1 

attached to pier near left bank; read by R. C. St. Clair, H. B. Smith, or 
Kyle Smith.

DISCHARGE MEASUREMENTS. Made from bridge or from wading near bridge.
CHANNEL AND CONTROL. Composed of silt, sand, and gravel; shifts. Right 

bank is not overflowed; left bank is overflowed during extremely high stages.
EXTREMES OF DISCHARGE. Maximum stage recorded during period of record 

4.95 feet at 9 a. m. Mar. 25 (discharge, 1,820 second-feet, determined from 
extension of rating curve and subject to error); minimum stage, 1.84 feet 
from 7 a. m. to 6 p. m., September 17 (discharge, 28 second-feet, determined 
from extension of rating curve and subject to error).

ICE. Stage-discharge relation not affected by ice.
DIVERSIONS. Station is below all diversions. During much of the time prac­ 

tically the only flow past the station is waste and seepage water from the 
irrigated area above.

REGULATION. Flow partly regulated by storage and diversion dams in New 
Mexico and Texas.

ACCURACT. Stage-discharge relation not permanent. Curve fairly well defined 
from 100 to 700 second-feet, and extended above and below this to cover 
the range of stage. Gage read twice daily to hundredths, October 10 to 
February 10 and June 18 to September 30, and once daily to hundredths 
the remainder of the time, when read. Daily discharge determined by 
indirect method for shifting control, except as noted in footnote to daily- 
discharge table. Records fair.  

Discharge measurements of Pecos River near Sheffield, Tex., during the period 
Oct. 10, 1921, to Sept. 30, 1922

Date

Oct. 10
Nov. 6
Dec. 11
Jan. 15
Feb. 20

Made by 

.....do..  .... ... ...   do-..     

..... do....  ... ...... ..

...:-do....  '.-.. ... ... .

Gage 
height

Feet
2.00
2.00
2.20
1.98
1.88

.1.87

Dis­ 
charge

See.-ft. 
135
126
197
127
105
105

Date

Apr. 30

.July 19
Aug. 15
Sept. 20

Made by 

E. Q. West     
.....do....  ... ..... ...
.....do....  ...........
.....do....... ...........
_ ..do...... .........

a,
Feet 
3.18
2.20
1.90
1.91
2.00

Dis­ 
charge,

Sec.-ft. 
661
165
67.8
52.1
§8.5
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Daily discharge, in second-feet, of Pecos River near Sheffield, Tex., for the period 
Oct. 10, 1921, to Sept. SO,

Date

1 ______ ..
2.  ...   ....
3.   .......
4 ____ . ......
5........ ... ...

6. ___ . ___
7 _ . _ .... ...
8 _____ . ...
9.  ...   ....
10.     

11 _____ . __
12 _____ . ....
13        
14        
15      .

16..  ........
17 ___ ....   .
18.  ..........
19    ...
20 __ .      

21 __ . ___  
22...   .....
23   ......... .
24 ____ . .....
25    ........

26.. ___ . .....
27  ...........
28.. ............
29     ......
30      
81...... ........

Oct.

136

131
131
133
131
136

133
133
133
133
133

126
118
110
110
108

103
103
103
103
103
103

Nov.

101
101
101
101
101

113
101
101
101
106

115
118
123
136
169

187
187
187
181
178

175
203
223
230
244

262
262
255
240
226

Dec.

226
226
219
200
178

172
184
203
219
213

181
163
161
158
152

150
150
152
158
163

163

150

Jan.

131
126
115
115
175

200
230
910
213
200

, 187

152
141
131

126
120
115
110
106

106
131
126
120
108

101
101
101
99

101
97

Feb.

95
95
95
95
95

,95
95
95
92
92

90
on
88
88
88

88
88
88
97
106

106
108
110
106
103

104
106
103

Mar.

106
106
108
123
116

110
108
108
106
103

103
102
102
101
101

100
100
99
m
,99

101
99
95
95

1,820

870
101
97
95
45
07

Apr.

95
176
258

113

108
110
144
131
118

113
106
106
106
103

103
103
103
103
103

108
108

180

494
286
213
672

May

377
373
373
193
152

147
212
278
120
97

88
82
82
82
82

84
84
88
90
90

' 85

80
82
86
90

84
84
95
106
206
94n

June

200203'
200'97
97

95
95

311
280
240

200

172
172
244

282'166
141
126
118

113
115
118
115
115

July

113
113
115
118
120

113
118
106
103
101

101
88
74
72
74

76
78
68
66
«8

68
64
62
68.
62

50
48
48' 48
48
48

Aug.

45
45
45
43
43

41
43
43
43
43

41
41
40
40
46

43
46
45
45
45

43
43
40
40
40

40
40
40
40
40
M\

Sept.

38
38
88
38
38

34
34
34
34
45

62
62
43
43
38

33
£8
48
74
54

62
52
52
54
62

52
48
42
SO
50

NOTE. No record and discharge Interpolated Feb. 19, 26, Mar. 5,11-19? 26, Apr. 2, 9,16, IMay 7,14,21, 
and 28. No record and discharge estimated, Dec. 22-31, Apr. 23-26, and June 4-6. , . '

Monthly discharge of Pecos River near Sheffield, Tex., for the period Oct. 10,
to Sept. SO, 1922

Month

October 10-81 __ L __________ . ..................

December... __ . . _ ... ....

February. .

April _ .
May.......    .    .       .    ..
June.. ______________ , __________
July .......
August..; __ . . . _ .
Poptfflnbpr ,

Discharge in seoond-feet

Maximum

136 
262 
226 
230 
110 

1,820 
672 
377 
311 
120 
46 
74

Minimum

ioa 
,101

97 '88 
95 
95 
80 
95 
48 
40 
28

Mean

120 
164 
171 
138 
96.5 

183 
170 
142 
174 
80 
42.3 
45.3

Run-off in 
acre-feet

5,240 
8,760 

10,600 
8,480 
5,360 

11,800 
10,100 
8,730 

10,400 
4,920 
2,600 
2,700

90,100
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PECOS KIVEE NEAK COMSTOCK, TEX.

LOCATION. At Pecos High Bridge of Galveston, Harrisburg & San Antonio 
Railway Co., 11 miles west of Comstock, Val Verde County, 18 miles east of 
Langtry, and 14 miles by stream above confluence with Rio Grande; below 
all tributaries.

DRAINAGE AREA. Not measured.
RECORDS AVAILABLE. May 1, 1900, to September 30, 1922. (Also gage heights 

for 1898.)
GAGE. Vertical staff attached to downstream side of bridge pier on left bank; 

read by W. A. Clare.
DISCHARGE MEASUREMENTS. Made from cable 1,000 feet above bridge.
CHANNEL AND CONTROL. Banks and stream bed composed of rock and gravel j 

water flows through a series of rapids and pools in a canyon approximately 
300 feet deep; banks not subject to overflow. Stage-discharge relation at 
low stages changes slightly.

EXTREMES OF DISCHARGE. Maximum stage recorded during year, 27.16 feet at 
noon June 18 (discharge not determined); minimum stage, 0.30 foot 8 a. m. 
to 5 p. m. September 6 (discharge, 220 second-feet).

1900-1922: Maximum stage recorded, 35.75 feet April 6, 1900 (discharge 
not determined); minimum discharge recorded, 106 second-feet July 29 to 
August 1, 1918.

ICE. None reported.
DIVERSIONS. Considerable water is diverted and stored above the station for 

irrigation. Lakes McMillan and Avalon of the Carlsbad project of the 
United States Bureau of Reclamation which have a combined capacity of 
58,500 acre-feet, are located on Peeps River a few miles above Carlsbad, 
N. Mex. In addition to the water stored in New Mexico, water from 
Pepos River is used to irrigate large areas of land near Barstow and Grand- 
falls, Tex. There are no diversions below the station. .Return waters tend 
to equalize effects of diversions in lower part of drainage basin.

REGULATION. Flow partly controlled by storage and diversions for irrigation 
above station. No water-power plants of any consequence operated in the 
drainage basin, except a public utility plant of about 300 horsepower, near 
Carlsbad, N. Mex.

ACCURACY. Stage-discharge relation permanent during year. Rating curve 
well defined from 260 to 13,000 second-feet and fairly well defined to 40,000 
second-feet. Gage read to hundredths twice daily, but observer's work 
doubtful. Daily discharge determined by applying mean daily gage height 
to rating table. Records fair.

Discharge measurements of Pecos River near Comstock, Tex., during the year ending
Sept. 80, 1988

Date

Oct. 8
Nov. 18
Dee. 18

Made by-

Dudley and West ____________ . ________ . _ . ____ .
McCashin and Clark. . . _______ __ . .............
E.Q.Weat..........................  .  -. .-.......... .......

Gage

Feet 
d.58
.64
.74

Dis­ 
charge

8ee,Jt. 
324
333
380
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Daily discharge, in second-feet, of Pecos River near Comstock, Tex., for the year
ending Sept. SO,

Day

1
2       
3 ________
4 ________
6.. ............

6..  ... ... ...
7     *  
8 __ .........
9......  .....
10     

11       
12      
13       
14         
15      

16  -   
17 _______ .
18 __ . __ . ...
19       
20 __      

21     ......
22..     .
23
24.       
25       

26      
27       
28
29        
30       
31  ...........

Oct.

402
402
360
360
341

322
322
322
304
304

322
322
304
286
304

286
286
286
286
286

286
286
286
286
286

286
283
279
276
269
272

Nov.

269
276
276
276
276

286
286
286
286
286

286
286
304
304
304

304
304
322
322
322

341
322
322
360
360

360
381
402
402
402

Dec.

402
402
402
381
381

360
341
341
341
360

381
381
360
341
322
322'

304
341
322
322

322
322
322
322
322

304
304
304
304
304
304

Jan.

286
286
286
286
304

279
322
322
360
360

360
360
360
360
341

322
304
304
286
286

286
279
286
279
279

279
269
269
269
279
269

Feb.

269
269
269
269
259

252
262
252
252
252

252
252
246
246
246

5>Afi
246
249
246
246

246
252
252
252
252

269
269
266

Mar.

259
259
252
236
269

269
276
269
286
279

286
279
286
279
269

252
252
252
259
246

246
*>AR

236
246

( 246

868
970
447
402!
341
304

Apr.

269
269

9,800
1,350
655

628
447
447

1,190
545

447
360
360
341
322

304
304
304
286
286

286
286
304
304

'4,100

2,360
3,450
2,660
1,590
1,270

May

7,530
3,970
1,590
1,590
1,270

628
545
620
545
495

447
402
495
447
402

360
360
322
360
341

341
322
322
304
304

286
286
286
286
286
286

June

402
322
322
471

2,090

1,270
740
545
471
495

402
402
970
360
322

322
360

43,600
1,000
545

655
572
4%
402
424

402
360
341
322
360

July

360
341
360
900
495

341
360
322
322
322

322
304
304
286
286

286
286
286
286
279

269
269
269
252
262

252
252
252
252
269
252

Aug.

252
252
252
236
246

252
252
252
269
259

252
252
252
252
252

252
252
252
262
252

259
 JflQ
252
252
269

269269'

252
259
269
269

Sept,

252
259
269
252
236

220
236
252
236
246

322
259
236
252
252

262
269
269
269
286

286
279
269
259
269

262
259
236
236
252

Monthly discharge of. Pecos River near Comstock, Tex., for the year ending Sept.

Month

October ____ ... ______ ..... __________

March
April _ . ..... ...
May. _____________ ....... ______ . _ ...

July.....    ..        _      <..

Discharge in second-feet

Maximum

402 
402 
402 
360 
269 
970 

9,800 
7,530 

43,600 
900 
269 
322

43,600

Minimum

269 
269 
304 
269 
246 
236- 
269 
286 
322 
252 
236 
220

220

Mean

307 
317 
340 
304 
255 
318 

1,180 
836 

1,990 
318 
256 
257

555

Hun-offin 
acre-feet

18,900 
18,900 
20,900
is,.wo
14,200 
19,600 
70,200 
51,400 

118,000 
19,600 
15,700 
15,300

401,000

FAEMEKS INDEPENDENT CANAL NEAR POBTEBVHLE, TEX.

LOCATION. 200 feet east of track of Atchison, Topeka & Santa Fe Railway, 300 
feet below head gates of canal in Reeves County, and 5 miles southwest of 
Porterville, Loving County.

RECORDS AVAILABLE. February 9 to September 30, 1922.
GAGE. Stevens eight-day water-stage recorder; attended by Otis Harrell.
DISCHARGE. MEASUREMENTS. Made by wading near gage.
CHANNEL AND CONTEOL. Bed composed of sand and clay. Control not known j 

shifts.
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EXTBEMES OF DiscHABGE. Maximum mean daily discharge during period 
February 9 to September 30, 160 second-feet on June 14; minimum mean, 
daily discharge, 12 second-feet July 30. -

ICE. None. Canal runs water during winter for stock.
DIVERSIONS. Above all diversions.
REGULATION. Regulated by head gates and by height of river.
ACCURACY. Stage-discharge relation not permanent. Rating curve fairly well 

defined from 10 to 80 second-feet. Operation of water-stage recorder not 
satisfactory. Mean daily discharge determined from recorder graph by 
inspection, or by use of planimeter. Daily discharge determined by 
indirect method for shifting control, except as noted in footnote to daily- 
discharge table. Records fair.

Discharge measurements of Farmers Independent canal near Porterville, Tex.r 
during the period Feb. 9 to Sept. SO,

[Made by R. O. West]

Date

Feb. 10. __ ...
24    

Mar. 24 ___ ..
Apr. 11 .........

13.........

sat
Feet 
1.82
1.50
1.21
2.24
2.06

Dis­ 
charge

Sec.-ft. 
38 9
25.4
15.0
41.7
36.0

Date

May 7
18..........

26. _ ......
July 12...  ...

Gage

Feet
9. V7

2.71
2.12
L39
1.93

Dis- ' 

-charge

Sec.-ft. 
63.2
71.0
56.8

, 31.0
51.9

Date

26
Sept. 13........

27 ........

Gage

Feet 
1.15
1.66
1.46
1.47

Dis­ 
charge

See.-/*. 
28.2"
47.4
40. &
41. 4-

Daily discharge, in second-feet, of Farmers Independent canal near PortervilUfTex., 
for the period Feb. 9 to Sept. SO,

Date

1 ___ : ....... ....... __ . __ . __ . .....
2 ____ ............ __ ..... ___ . __ ...
3........................ .. .
4.. _ . __ ..........................
5 .............

6....................................
7,
8.......... ..........................
9. ____ ......... ___ ... . . .
10

11....................................
12
13 _____ . ___ ....................
14... ____ .... _ ......... . . .
15......... ...........................

16..-.....-..-....-......'.............
17 _______ ... ____ . _ .... __ ..
18....................................
19 ___ . _____ ... _ ..............
20....................................

21 _____ ... _____ .. .
22
23.........................  ........
24..... __ . __ .... _ . __ ........
25 __ . __ ... _ ... __ ... __ ......

26.....................,...   ..
27 __ . __ ... _ ........ __
28......... _     __ _.     _
29 ____ ...... _ . _ . _ .
30. ___ ................ _______
31........... ................. ........

Feb.

39
38

37
34
34
34
33

 34
34
35
35
34

34
34
32
26
32

27
23
18

Mar.

18
16
25
23
19

14
17
23
21
18

20o*>
19

">1

91
19
21
21
23

24
18
16
15
17

19
23
45
62
53
43

Apr.

38
85
36
38
54

63
71
58
54
48

43
42
37
37
36

34
32
32
31
36

35
36
37
45
91

86
I ^

83
81

May

88
92
91
78
74

61
66
81
74
62

56
51
49
48
.49

57
71
62
55
53

50

47
32
37

.' '.:.

June

27
33
126
104
83

71
71
67
56
53

48
47
54
160
134

90
72
63
58
55

42
34
32
27
26

30
29
20
24
34

July

52
42
38
93

118

101
66
48
41
113

67
55
74
69
56

49
38
34
34
37

43
39
35
36
36

26
19
16
14
12
14

Aug.

13
16
19
24
25

25
35
56
56
50

47
41
40
39
45

55
50
46
47
49

42
40
44
45
50

47
41
37
39
36
27

Sept.

24
26-
31
30
31

3132"
32-
74
55

4ft-
41
37
40«
45

44
4642-
51
71

58
62:,
53
51
50<

46>
41
25-
31
3T

. ,

NOTE. No record Apr. 27, 28, and May 21-28; discharge,estimated. No record and discharge interior 
lated Apr. 18, Sept. 24, and 25. Discharge partly estimated, owing to incomplete record, Feb. 9, Apr. 10, , 
19, 26, 29, May 20, 29, June 3,13-15, Aug. 25,26, aad Sept. 26. Discharge obtained by applying to rating- 
table gage heights for fractional parts of a day, Mar. 3,28, Apr. 24, May 30, 31, June 2, 28,29, July 4, 7,10,, 
13, 26, Aug. 7-9, Sept. 9,14,19, 20, and 27. Discharge determined from extension of rating cmrws and BUD- 
jeet to error June 3, 4,14,15,16, July 4, 5, 6, and 10.
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Monthly discharge of Farmers Independent canal near Porterville, Tex., for the 
period Feb. 9 to Sept. SO, 1922

Month

March
April....................................................

Jaly  . --...-.....-..-......_.-..-.. .-..._.-. _ ._

Tlifl naHrtri

Discharge la second-feet

J^jixiiimHi

39 
62 
91 
92 

160 
118 
56 
74

Minimum

18 
14 
il 
32 
20 
12 
13 
24

Mean
o 

32.4 
23.7 
50.6 
59.2 
50.0 
48.9 
39.5 
42.8

Run-off in 
indies

1,290 
1,460 
3,010 
3,640 
3,510 
3,010 
2,430 
2,550

20,900

NOTE. See footnote to daily-discharge table.

CEDARVALE CANAL NEAR BARSTOW, TEX.

LOCATION. At highway bridge across canal near Barstow canal head gates, 
below Boxley canal pumping plant, 8 miles northwest of Barstow, Ward 
County.

RECOBDS AVAILABLE. February 12 to September 30, 1922.
GAGE. Stevens eight-day water-stage recorder on downstream side of bridge; 

attended by R. G. Hamilton or engineer from United States Geological 
Survey office.

DISCHABGE MEASTFKEMENTS. Made by wading near gage.
EXTBEMES OF DiscHABGE. Maximum stage not known. No flow for several 

periods.  
ICE. None.
DIVEBSIONS. The Boxley canal diverts water from this canal between river 

and gages but only at times when there is no flow past the gage.
REGULATION. Regulated by canal head gates.
ACCTJBACY. Stage-discharge relation not permanent. Recorder operation not 

satisfactory, owing principally to improper attendance. Discharge not 
determined on account of backwater of varying and unknown amount the 
entire period except as noted below. No record Feb. 12, 13, May 31 to 
June 8, and August 28, 29. Canal was known to be flowing, February 14 
to March 8, March 27 to April 2, April 24-26, May 14-30, June 9 to 
July 5, July 24-28, August 23-27, and September 21-26.

Canal diverts from left bank of Pecos River between Farmers Independent 
canal and Barstow canal. Total amount of water diverted by the Cedarvale 
canal from February 12 to September 30, 1922, estimated at 10,000 acre-feet.

Discharge measurements of Cedarvale canal near Barstow, Tex., during the period
Feb. n to Sept. 20,

[Made by E. G. West]

Date

tfeb. 15.........
25 __ .....

Apr. I..........

Gage 
height

Feet 
1.64
2.05
.45

Dis­ 
charge

Sec.-ft. 
61.7
62.8
2.6

Date

July 24. ........

Gage 
height

Feet 
2.62
2.46
O Kft

Dis­ 
charge

8ec.-ft. 
105
75.6
76.3

Date

Aug. 25... _ ...

Gage 
height

Feet 
1.90
2.36

Dis­ 
charge

Sec.-ft.
- 45.8

78.4
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BABSTOW CANAL HTEAB BARSTOW, TEX.

LOCATION. 200 feet below head gates and dam of Ward County Irrigation 
District No. 1, 8 miles northwest of Barstow, Ward County.

RECORDS AVAILABLE. February 12 to September 30, 1922.
GAGE. Stevens eight-day water-stage recorder attached to footbridge.
DISCHARGE MEASUREMENTS. Made by wading near gage, or from bridge about 

2,500 feet downstream.
CHANNEL AND CONTROL. Bed composed of rock and gravel; shifts. Low-water 

control rock and gravel shoal 150 feet below gage. Point of zero flow 
about 0.75 foot.

EXTREMES OF DISCHARGE. Maximum stage during the period February 12 to 
September 30, from water-stage recorder^ about 6 feet on July 10 (discharge 
not determined); no flow 3 p. m. July 27j to 7 a. m.. July 28.

ICE. None during year. Water is run during winter for stock.
DIVERSIONS. Above all diversions.
REGULATION. Regulated by head gates.
ACCURACY. Stage-discharge relation not permanent. Rating curve well defined 

from 12 to 145 second-feet, and extended above and below. Operation of 
water-stage recorder not satisfactory as rioted in footnote to daily-discharge 
table. Mean daily gage heights obtained from recorder chart by inspection 
or by use of planimeter. Daily discharge ascertained by indirect method 
for shifting control, except as noted in footnote to daily-discharge table. 
Records good.

Barstow canal diverts water on left bank from Pecos River for irrigation 
and domestic use.

Discharge measurements of Barstow canal near Barstow, Tex., during the period
Feb. Uto Sept.

[Made by R. Q. West.]

Date

Feb. 16    
25.. ........

Mar.25   .... .
Apr. 1.. ........

15.. ........

Gage

Feet 
3.16
3.05
3.52
2.66
2.75

Dis­ 
charge

Sec.-ft. 
104
103
133
74.3
81.7

Date

May 8    .
19 .. 

27........

Gagi 
heigh

Feet 
2.9
2.6
3.1
1.3

t

?,

*

Dis­ 
charge

Sec.-ft. 
104
82.1

130
14.2

Date

July 13    
Aug. 7  .....

28- - 

Gage 
height

feet 
2.65
1.96
2.12
1.77

Dis­ 
charge

Sec.-ft. 
86.7
41.8
52.1
29.5
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Daily discharge, in second-feet, of Barstow canal near Barstow, Tex., for the period
Feb. 12 to Sept. SO, 1922

Day

i  ..:........ _   ...     
2 . ___ .......... ,.. .. _
3...  _____ -_-   . . .
4                  .
5.......  .   ..   .  ....

6.... - __   .  .... _ .........
7. ... ___ ......... .._.- ._.._.
8. ______ ..... _ ................
9.                   
10.                  ........

11....................................
12 _ .......... _ ....................
13..-...-.-...  . .................
14. _ ................... _ ....... ...
15. __ .... _ ........... _ ..........

18.......-.......  ..................
17 -.  . __ .     ... 
18.......... ......   .......   _  
19                 
20- _               

21    ____ ......        
22...     .        .  
23.        .        .
24    .........          ...
25                

26. ____ ..... ___ .....      
27      _              
28          .        
29  _ ............   ..............
30                __ ....
31                   

Feb.

1.0
61
94
OR

113
154
61
55

65

77
80
94

103
101
73

Mar.

56
75
80
117
130

107
107
166
180
165

159
174
152
139
159

169
169
159
159
IfiQ

169
154
140
135
130

135
130
62
61
66
59

Apr.

72
100
97
97
103

135
159
154
113
90

113
93
88
82
83

7Q
64
64
65
64

68
70
82
96
100

24
27
73
27
22

May

63
83
85
89
111

124
106
103
116
135

122
135
113
103
89

82
70
83
72
81

64
81
101
122
108

85
20
34
35
94
90

June

105
106

. 113
113
113

92
107
117
106
126

113
99
93
106
129

126
102
80
87
87

85
83
60
16
11

13
13

I *>1 *U

July

50
75
68
192
140

108
88
87
77

210

246
135
97
103
101

92
84 .
77
80
69

68
71
60
8.1
6.8

6.0
1.7

30
48
56
61

Aug.

61
61
60
51
45

42
41
43
47
42

40
89
37
34
34

86
40
38
37
40

45
32
7.1
6.0
5.8

5.8
15
3d
37
39
38

Sept,

34
34
36
39
46

48
51
52
53
94

79
74
72
68
81

80
80
78
76

1   f "
35
26
30

45
86
76
65
72

NOTE. Owing to incomplete record, discharge partly estimated Feb. 12, Mar. 25, May 14,27, July 7,8, 
10, Ang. 6, -7, 20, Sept. 3, 16,19, 23, and 30. No record Feb. 20-22, June 28 to July 1, and Sept. 20-22; dis­ 
charge estimated. Discharge obtained by applying to rating table gage heights for fractional parts of 
days, Feb. 13,17-19, Mar. 13,14, 27, Apr. 1, 7, 8, 24-30, May 5, 6, 9,17,20, 21, 23, 26, 27,30, 31, June 3, 7,15, 
23, July 3, 4,11,23,28,29, Aug. 22,27, and Sept. 26.

Monthly discharge of Barstow canal near Barstow, Tex., for the period Feb. in
to Sept. SO, 1922

Month

February 12-28
March __________ _- ________________
April...   .  ..               .

June. .... . .
July
August
September ___ . _____________________

The period -

Discharge hi second-feet

Maximum

154 
180 
159 
135 
129 
246 

61 
94

Minimum

1.0
56 
22 
20 
11 
1.7 

. 5.8 
26

Mean

79.9 
130 
83.5 
90.3 
82.0 
83.7 
36.7 
58.7

Run-off in 
acre-ft.

2,690 
7; 990 
4,970 
5,550 
4,880 
5,150 
2,260 
3,490

37,000

GRANDFALLS-BIG VALLEY CANAL NEAR BARSTOW, TEX.

LOCATION.- At head gates, 10 miles southeast of Barstow, Ward County.
RECORDS AVAILABLE. March 2 to September 30, 1922.
GAGE. Steyens eight-day water-stage recorder March 2 to May 13. Stevens

continuous water-stage recorder May 13 to September 30. Both attended
by United States Geological Survey engineers. 

DISCHABOE MEASUREMENTS. Made by wading near gage.
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CHANNEL AND CONTBOL. Bed composed of clay. Control not known, but shifts. 
Point of zero flow,  0.40 foot.

EXTEBMBS OF DiscHABGE. Maximum stage during the period March 2 to Sep­ 
tember 30, from water-stage recorder, 2.96 feet at 8 a. m. May 31 (discharge, 
242 second-feet, determined from extension of rating curve and subject to 
error); no flow April 25 to May 9, June 15 to 25, and July 17 to August 21.

ICE. None.
DIVERSIONS. Above all diversions.
REGULATION. Regulated by head gates.
ACCURACY. Stage-discharge relation not permanent. Rating curve well defined 

from 0 to 160 second-feet. Operation of water-stage recorder not satisfac­ 
tory prior to May 13. Mean daily gage heights determined from recorder 
graph by inspection or by use of planimeter. Mean daily discharge deter: 
mined by indirect method for shifting control, except as noted in footnote to 
daily-discharge table. Records fair.

Discharge measurements of Grandfalls-Big Valley canal near Barstow, Tex., during 
the period Mar. % to Sept. SO,

[Made by R. Q. West]

Date

Mar. 4.. .......
26 __ ....
26. ........

Gage 
height

Feet 
2.16
1.51
1.50

Dis­ 
charge

Sec.-ft.
144
87.5
89.3

Date

Apr. 16 .......

Gage 
height

Feet 
1.22
.83

1.64

Dis­ 
charge

8ee.-ft. 
65.4
50.3

106

Date

Sept. 7 _ . _ .
23

Gage 
height

Feet 
0.81
.37
.67

Dis-
charge

Sec.-/*. 
45.4
19.7
29.9

Daily discharge, in second-feet, of Grandfalls-Big Valley canal near Barstow, Tex., 
for the period Mar. 2 to Sept. SO, 1922

Day

1 __ . __ . ____________ .........
2 ____________ . _____________
3 _ .....    .       ..  __ . _ .,..
4 ___________________________
5               _.       ....
6. _    -   ___________________
7 . __ _
8 ________ ____ ......
9....   ........... _ . __ ...............
10 __ ....*....................................
11............................................
12 ..........
13... ... __ ........-- ,- -._...__.....
14.. _ .................. __ ................
15. __ _
16 _______ . _________________
17....                _..........
18.... . _ .... ..    .  .............
19....... .....................................
20 __   ..
21......  ......................         
22 ... . .
23 _______ . ...
24
25 __ ...
26....   ... ..................... .     :._..
27 . . .... .... . .
28......... ...................................
29...    .          .  .--..._
30......    ...... ........ .................
31 ___ . _ ... ___ . __ . __ .... __ ......

Mar.

174
161
144
145
144
78
64

108
90
84
82
as

87
77
13
53
70
87
92
87
63
54
51

Apr.

53
60
65
61
56
59
60

63
79

May

63
78
76
81
90
105
106
108
93
105
106
104
102
106
106
108
102
do
90
94
108
110

June

20
19
19
19
19
54
33
116
122
134
134
134
134
85

2.3
39
46
52
45

July

47
49
54

, 45
57
49
44
44
42
41
61
52
48
46
50
35

Aug.

- 8
18
is
18
18
W
19
20
20
19

Sept.

18
18
18
18
18
18
19
21
22
23
24
26
24
24
26
32
28
24
26
31
32
34
30
28
28
28
28
28
31
32

NOTE. Discharge partly estimated owing to incomplete record Mar. 2-6, 16, 23-23, Apr. 14, May 10, 
June 8-14, and 28. No record, Mar. 9-15, Apr. 8-13, and 16-24. Discharge obtained by applying to rating 
table gage heights for fractional parts of a day, May 30,31, June 6, 7,26, July 11,16, and Aug. 22. No flow 
Apr. 25 to May 9, June 15-25, and July 17 to Aug. 21.
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Monthly discharge of Grandfatt8~Big Valley canal near Rarstow, Te%,,forthe period
May 1 to Sept, 30, 1922

Month

May (22 days)......  ........ _.___. ._ ,. .. . ...
June (19 days)
July (16 days) _ . __ . ______ - ___   ___ . _ .
August (10 days) ____________ . _   _    ....

Discos

Maximum

110
134

61
20
34

urge in seeonc

Minimum

53
2.3

35
8.0

IS

Meet

Mean

96.3
64.5
47.8

. 17.7
25.2

Eun-oSin
acre-ft

4,200
2,430
1,520

851
1,600

NOTE. See footnote to daily-discharge table.

IMPEBIAL HIGH-LINE CANAL NEAR GRANDFALLS, TEX,

LOCATION. 4 miles below head gates of canal in Reeves County, 15 miles west 
of Grandfalls and 25 miles southeast of Pecos.

RECORDS AVAILABLE. March 14 4o September 30, 1022.
GAGE. Stevens continuous water^tage recorder installed March 14; attended 

by United States Geological Survey engineers.
DISCHARGE MEASUREMENTS. Measurements made by wading near gage or from 

bridge, 300 feet above gage.
CHANNEL AND CONTROL. Bed composed of coarse gravel. Banks of earth. 

Control not known; shifts. Point of zero flow, 0.20 foot gage datum.
EXTREMES OF DISCHARGE. Maximum stage during the period March 14 to Sep­ 

tember 30 from water-stage recorder, 6.08 feet at 9 a. m. April 27 (discharge, 
332 second-feet, determined from extension of rating curve and subject to 
error); no flow August 23 to September 30.

ICE. None.
DIVERSIONS. Above all diversions. Sand gates, 300 feet above, are opened 

occasionally for a short time to clean canal,
REGULATION. Regulated by head gates.
ACCURACY. Stage-discharge relation not permanent. Rating curve well defined 

from 0 to 150 second-feet and extended above. Operation of water-stage 
recorder satisfactory except for short breaks in record. Mean daily gage 
height determined from recorder graph by inspection or by use of plani- 
meter. Daily discharge determined by shifting-control method except as 
noted in footnote to daily-discharge table. Records good.

Discharge measurements of Imperial high-line canal near Grandfalls, Tex., during 
the period Mar* 14 to Sept. 80,

[Made by E. Q. West]

Date

Mar. 14..  ...
31.... _ .

Apr. 14.........

a
Feet 
a 74
.57
.56

Dis­ 
charge

See.-/*. 
14.7
8.0
6.8

Date

Mays. ...- 

28..  ,.

Gage 
height

Feet 
3.6Q
1.80
.44

Dis­ 
charge

8ec.-ft. 
152
49.2
3.53

Date

July 15.....   
29. _ .....

Aug. 18. ,  

Gage
height

Fe& 
0,28
1.04
.83

Dis­ 
charge

Sec.-ft. 
1.3

17.7
10.7
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Daily discharge, in second-feet, of Imperial high'-line canal near Grandfatts, Tex., 
for the period Mar. 14 to Sept. SO, 1922

Day

1. ....
2.. _
3   _
4   
5.....

6.....
7 .....
8.....
9   
10   

11 .....
12.....
13.....
14 .....
15.....

Mar.

15
14

Apr.

7.5
9.0
11.0
8.8
7.8

,6.8
6.5
6.8
5.8
6.8

5.2
6.2
6.2
6.5
6.0

May

162
152
152
152
145

145
132
132
142
131

105
102
60
82
62

June July

2 1
2.1
1 8

as
2.5

1 0
1 O
1.7
1.5
1.4

1.2
1.0
1.2
1.2
1.2

Aug.

16
15
14
13
13

19

12
12
12
19

12
11
11
11
12

Day

16 .....
17.....
is
19   
20   

21 .....
22.....
23   
24.....
25

26   
27   
28   
29 .....
30   
31   

Mar.

14
14
13

7.8

Apr.

6.8
6.2
6.2
6.5
6.0

6.2
8.2
13
69
187

215
312 '
267
204
190

May

47
66
107
104
84

70
62
7.7
3.5
3.1

2.9
2.5
2.5
2. 1
1.0
1.2

June

49

44
46
53
49
43

41
15
3.5
4.2
3.3

July

1.2
37
36
31
27

27
26
24
24
23

22
21
21
19
17
17

Aug.

11
11
11
11
11

10
5.8

NOTE. Owing to incomplete record, discharge partly estimated on Mar. 14, 31, May 31, and June 20. 
No record Mar. 19-30 and June 1-19. No flow Aug. 23 to Sept. 30. Mean daily discharge determined by 
applying to rating table gage heights for fractional parts of a day Apr. 22-25, May 10,13-16,18-20, 22, 23, 
June 27, and July 17.

Monthly discharge of Imperial high-line canal near Grandfatts, Tex., for the period
Mar. 14 to Sept. SO,

Month

April. _____ . _________ ............. _ . __ .
May _ f    __ . _ ... ______ ...... __ ...........
June 20-30... __ .... ____ ...... __ . ____ . _ . _ .
July.....................................................
August (22 days) .........................................

Discharge in second-feet

Maximum

312
162 

63 
37 
16

Minimum

5.2 
1.0 
3.3 
1.0
5.8

Mean

53.3 
77.8 
31.9 
13.1 
11.8

Run-ofl in 
acre-feet

3,170 
4,780 

696
806 
515

NOTE. See footnote to daily-discharge table.

IMPERIAL LOW-LINE CANAL NEAfc GBANDFALLS, TEX.

LOCATION. Opposite gage on Pecos River near Grandfalls, 3 miles below head 
gates of canal and 4 miles west of Grandfalls, Pecos County.

RECORDS AVAILABLE. March 29 to September 30, 1922.
GAGE. Stevens continuous water-stage recorder installed March 29; attended 

by United States Geological Survey engineers.
DISCHARGE MEASUREMENTS. Measurements by wading or from footbridge near 

gage.
CHANNEL AND CONTROL. Bed of canal consists of clay, gypsum, and silt. Banks 

of earth. Control not known but shifts. Point of zero flow about 0.66 foot.
EXTREMES OF DISCHARGE. Maximum stage during period March 29 to Septem­ 

ber 30, from water-stage recorder, 3.87 feet at 1.30 p. m. April 27 (dis­ 
charge, 215 second-feet, determined from extension of rating curve and 
subject to error). No flow July 25 -to September 30.

ICE. None. " '
DIVERSIONS. Above all diversions. Sand gates 1J^ miles above opened occa­ 

sionally for short periods.
REGULATION. Flow regulated by head gates.
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ACCURACY. Stage-discharge relation not permanent. Rating curve well defined 
from 0 to 160 second-feet and extended above. Operation of water-stage 
recorder not satisfactory. Mean daily gage height determined from recorder 
graph by inspection or by use of planimeter. Daily discharge ascertained 
by indirect method for shifting control, except as noted in footnote to daily- 
discharge table. Records poor.

Discharge measurements of Imperial low-line canal near Grandfalls, Tex., during 
the period Mar. 29 to Sept. SO, 1922

[Made by R. G. West]

Date

Apr. 4..........  ...........
17.......................
28........... . __ ....

Gage 
height

Feet 
1.08
.85

3.34

Dis­ 
charge

Sec.-ft. 
13.3
5.0

162

Date

IWarr 11

s&
Veet 

1.44'L87

Dis­ 
charge

S*e.-/i. 
23.5
33.5

Daily discharge, in second-feet, of Imperial low-line canal near Grandfalls, Tex., for 
the period Mar. 29 to Sept. SO, 1922

Day

1   .......
2 ______ .
3.. ..........
4............
5   ........

6............
7............
8............
9 ____ . ...
10    .....

11  .........
12............
13............
14.... ........
15. __ . .....

Mar. Apr.

7.2
8.0

14
14
10

8.0
6.8
6.5
5.8
5.2

4.8
5.0
5.0
5.2
4.8

May

123
114
118
119
118

107
102
106
98
98

66
90
66
41
25

June

5.8
5.8
7.5
8.5

8.8
8.5

11
8.8
7.8

8.5
9.7

12
.19
<i4

July

1.8
2.8
3.5
3.2
1.8

1.8
1.5
L5
1.5
1.0

1.2
1.2
1.0
1.0
.8

Day

16      
17.... ........
18...... ......
19.      
20      

21............
22      
23............
24. ...........
25.  ____ .

26. __ . ......
27............
28
29. .. ......
30..   ......
31.... ........

Mar.

8.0
7.8
7.5

Apr.

5.0
4.8
4.8
5.0
4.8

5.0
5.2
9.3

41
106

106
193
178
163
148

May

20
18
38
32
3S

28
8.5

June

64
34
33
34
84

38
29
10
7.8
5.8

4.8
3.8
2.2
2.2
2.0

JJuly

0.5
.5

2.8
4.0
2.5

1.5
1.5
1.2
.5

NOTE. Owing to incomplete record, record doubtful May 5-14, June 2 to July 10. Record partly- 
estimated Mar. 29. No- record May 23 to June 1. No flow July 25 to Sept. 30. Gage heights appued to 
rating table for fractional part of a day April 3,23,24, May 12,13,18-20, June 22, and 23.

Monthly discharge of Imperial low-line canal near Grandfatts, Tex., for the period
Mar. 29 to Sept. SO, 1922

Month

April.... ________________________ ...

July (24 days) ________________ .», ........... .

Discharge in second-feet

Maximum

8.0 
193 
123 
64 
4.0

Minimum

7.5' 

  4.8 
8.5 
2.0 
.5

Mean

7.77 
36.3
71. a
15.9 
1.69

Run-oft in 
acre-feet

46.2 
2,160 
3,110 , 

914 
80.4

NOTE. See footnote to table of daily discharge.
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MISCELLANEOUS MEASUREMENTS

Miscellaneous discharge measurements in western Gulf of Mexico drainage basins 
during the year ending Sept. SO, 1922 \

Date

Oct. 9
9

7
«

10
Nov. 16

Oct. 5
Aug. 31
Sept. 27
NOT. 6

5
5

4

17

4

4

18

18

18
10

Dec. 13
Jan. 11
Feb. 10

27
Mar. 11

25
May 25
June 20
July 13

26

28
Sept. 19
Aug. 29

Mar. 24

Oct. 3

Nov. 25

25
Mar. 13

31
May 17
June 12
July 8

21

23
Sept. 6

June 21
.25.

25
Oct. 18

Stream

.....do... ... ... ...  

.....do..    ... ...
Trinity River.. ....

.....do....  .... ...

.... .do       
   do        
Middle Fork of Con-

cho River. 
South Concno River

  do      

Noyes canal.    ..

Fleming Spring .....

Mill Spring   __ ..

  .do       
   do.      
   do       
..... do       
.... -do       ...
  do      
. .do  . __  
..... do        
   do        -
   do       
   do        -
.....do...     ....

Gaudalupe River ...

  do      
San Marcos River  

__ do..     ......
   do        
.....do      

   do       
   do       
.....do.       

..... <JO-     i   
  ..do       

Medina River......

Rio Grande      ...

Rio Colorado.   ...

Tributary to or divert­ 
ing from 

  ..do         

  do   ............
  ..da.... .............
   do        . 

  ..do  ... ..... .....
..... do     ......  
  .. do..    ... .....

  do   ............

Concha River.

..... do        

River. 
San Saba River .......

..... do    ..... .  .

   do.....    ... ....
   do         
   do.  .......... ...
.....do  ....... .......
..... do         .

..... doj     ... ....

.. do.    ........ .
   do   ...   ..... .
  .do.         
..... do         
.....do      . ......
  do ..   .......
   do..   .r_.......

.....do.4........ .... ...

..... do  ............
  do..     ......
.... .do....    .......
  do.................
  .do       .....
.....do.    .........
.....do... ..............
  do      .....
.. do.................
.....do    ......... ..
  do..     ....
San Antonio River ....

 do...., _ .. __
.....do.  ...... .......

LocaHty

low highway bridge.

mUe crossing. 
H mile below ChristoTal,Tex.

Tex., at road crossing.

road crossing at Fort Me- 
Karett, Tex.

20 miles above San Saba, 
Tex.

road crossing near Menard, 
Tes.

Saba, Tex.

Tex.

..... do             .

..... do  .....         -

..... do         ....  

..... do.J  ... .        
  .do            
.... . do.   .... ... .    
   do            
   do             
   do;            
   do              

Elgin, Tes.

beim, Tex. 
   do            

at San Marcos, Tex. 
.... .do  .... ...... ...   ... -

.....do     ....   ...    
   do             

.....do...   ... ........ ...  
   do            
..... do.  .......   ...    

Bandera, Tex.

MifflSKN^ Mercedes, Tes,

above Riverton, Tex.

s*
Fe^ 
"2.40
«2.40

 7.90
 7.78
 8.42

 6.97
 2.96
"2.12

Dis- 
charge

See-ft. 
169
168

721
592
329
14.2

5,450
1,216

JUR
1 a

2.9
6.9

X2.4

25

15.7

. 21.6

»3

5,$

2.1
3.6.
l.»
'.7
'.1
.0
.&
.0

7.6.
6.0
5. ft
3.0
.8

*5
».05

ftft

62.4

31.5
219

194
172
170
152

«187
286
275
228

  202
168
182
10.4

*240,000
"«58,400
<<«72,600

249
!

« U. S. Weather Bureau gage.
» Estimated.
e Discharge more than flow of springs. Turbines above opened during measurement,
d Slope measurement.
  Caused by Rio Grande overflow of June.
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Miscellaneous discharge measurements in western Gulf of Mexico drainage basin? 
during the year ending Sept. SO, 1922 Continued

Date

Apr. 7

Mar. 25

July 13
27
20

Jtfiy 28

28

Apr. 7

Oct. 9
Nov. 18
Oct. 6

7

Dec. 13
Oct. 7

7

5

Stream

.....do......     .....
  do        

  do       

Troy's Johnson Well
No. 1.

No. 4.

  do       

_ .do __ ___ .
.....do..,......    

__ do   ............

San Felipe Springs __

Tributary to or divert­ 
ing from 

Rio Qrande ...........

.....do  ....... .... ...

.....do..  ............

River. 
.....do  ..............

.....do............ .....

......do   .....    

.....do   ..... .... ...

... ..do.... .............

.....do.................

.....do......... ........

..... do.    .. .....

do ....
..... do         

..... do     ... .....

.....do   ............

Locality

BankheaH highway near
Pecos, Tex. 

   do   ... ... ....... ... .

field, Tex., below mouth of 
Independence Creek.

... ..do-    ...... ........

..... do   .......     ....

Near Stockton, Tex  _ ...

..... do  .....      ~ .....

field, Tex.

.....do     ...... ....... .
Proposed dam site, 10 miles

above month and 15 miles 
from Del Bio, Tex. 

Del Rio-Comstoek highway
bridge near Del Rio, Tex. 

..... do...... ..... ....     

above old gage at Devils 
» River, Tex.

, gage at Devils River, Tex.

Gage 
height

Fed 
 3.28
 .46

Dis­ 
charge

8ee-ft. 
443

11.6
160

1Z5

12.5
5.9

37.0
45.6
5.6

3.3

27.0

197
181
292

290

278
342

344

84,8

» U. S. Weather Bureau gage.



INDEX

Accuracy of data and results, degrees of___ 4-5
Acre-foot, definition of____________ 2 
Angeles, Tex., Pecos Elver near... ...... 98-100
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Brazos River at Granbury, Tex.       120

at Rosenberg, Tex_____  .._... 120
at Waco, Tex.......................... 19-21
Clear Fork of, at Crystal Falls, Tex. __ 23-24 
near College Station, Tex_____ ___ 22-23 

Brazos River basin, Tex., gaging-station rec­ 
ords in...____________ 19-26 

Bridgeport, Tex., West Fork of Trinity River
at...._._....______..... 12-13

Buena Vista, Tex., Pecos River near.   106-107

Calallen, Tex., Nueces River at--_____ 87-88 
Calaveras, Tex., San Antonio River at___ 75-77 
Calcasieu River near Kinder, La....__... 11-12

near Oberlin, La.____________ 9-10 
Calcasieu River basin, La., gaging-station rec­ 

ords in...____________ 9-12 
Cameron, Tex , Little River at_______ 24-26 
Campacuas drain at Mercedes, Tex....__ 120
Carlsbad, N. Mex., Pecos River at.     94-96 
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